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(54) nPOMECCOP nOMCKA flJlfl MHOrOCTAHI_(MOHHOCl CMCTEMbl CBfl3M C PACLUMPEHHbIM CnEKTPOM 

(57) 



l/l3o6peTeHne othochtcs k 
pacLunpeHHbiM cneKTpoM, 6onee KOHKpeTHO - k 
o6pa6oTKe cwrHana b cucTeMe cotobcm 
TenecpoHHofi camw. TexHHHecKww pe3yxibTaT - 
yMeHbiiieHue BpeMeHM noncKa. MHTerpaxibHbiM 
npou,eccop noncKa, KoropbiPi ncno;ib3yeTC?i b 
MOfleivie Afifl CHCTen/ibi cbh3m c paciunpeHHbiM 
cneKTpoM, 6ycpepn3npyeT npuHATbie Bbi6opwi n 
npuMehiseT npou,eccop KBaHTOBaHHoro no 
BpeivieHn npeo6"pa30BaHna, KOTopbiM paGoTaeT 
Ha nocneflOBaTeribHbix cflBurax H3 oycpepa. 
npou,eccop noncKa aBTOHOMHO nooTariHO 
ocymecTBTi^eT noncK, KOHCpurypupoBaHHbiCi 
MHO>KecTBOM napaMeTpoB noncKa, 

onpeAeneHHNM MUKponpcmeccopoM, Korapoe 
mo>k6t BKnic-iaTb b ce6fl rpynny noAnejKamux 
nonchcy aHTeHH, Ha^anbHui/i cabht m ujupuHy 
noAne>Kamero noncKy OKHa noncKa m 
Konn^ecTBO ci/iMBonoB yojiiua pf\n HaKonneHna 
pe3yribTaTOB Ka>KAoro CABura. npoi^eccop 
noncKa BbNHonaeT SHeprnio Koppenamw Ha 
Ka>KAOM CABure v\ npeACTaBnaeT CBOooflHbiii 



omeT o HaM6onee onTi/iManbHbix TpaeKTopnax, 
o6Hapy>KeHHbix b nonoKe, a™ ncno/ib30BaHHH 
mx a™ noBTopHoro npeAHa3HaHeHHH aneMeHTa 
AeMOAyjnupoBaHna. 3to CHHwaeT OTHOcamyiocs 
k npoL(eccy noncKa Harpy3Ky Ha 
MHKponpoueccop n TaioKe CHH>KaeT n3Aep>KKM Ha 
MOAeM TeM, 4to L(enyio cxeMy MOAeMa 
KaHanbHoro sneMeHTa mojkho ccpopMwpoBaTb Ha 
oahom MHTerpanbHoSi cxeiwe. 2 c. n 33 
3.n.cp-nbi, 15 nn. 
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(57) Abstract: 

FIELD: cellular telephone communications. 
SUBSTANCE: integral data- retrieval 
processor unit incorporated in modem for 
extended-spectrum communication system 
serves to spool retrieved data received and 
uses time-sliced conversion processor 
handling serial shifts from buffer. Data- 
retrieval processor unit performs off-line 
step-by-step retrieval configured by set of 
retrieval parameters determined by 
microprocessor which may include group of 
antennas to be retrieved, initial shift and 
width of page window to be found, as well as 
number of Walsh symbols for acquiring 
results of each shift. Data-retrieval 
processor unit computes correlation energy 
at each shift and submits summary report on 
most optimal paths detected during retrieval 



meant for reusing demodulating item. This 
measure reduces load related to retrieval 
process on microprocessor and also modem 
losses due to the fact that entire modem 
circuit of channel component can be formed 
on single integrated circuit. EFFECT: 
reduced time of data retrieval. 35 cl, 15 dwg 
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06liaCTb TeXHUKM, K KOTOpOM OTHOCMTCfl 

n3o6peTeHne 

HacTOflmee M3o6peTeHMe othocmtcs k 

CMCTGMaM CB33M 0 paCLUMpeHHblM CnGKTpOM M 

6onee KOHKpeTHO - k oopaooTKe cumajia b 

CUCTeMe COTOBOM TeneCpOHHOM CBS3M. 
YpOBeHb TeXHMKM 

B 6eonpoBOflHbix cucTeMax cba3m MHon/ie 
nonb30BaTern CBfl3biBaioTon APyr c flpyroM no 
6ecnpoBOAHOMy KaHany, mo6bi coeflUHMTbCfi c 
6ecnpoBOAHbiMn TenecpoHHbiMM oncTeMaMH. 
CB?i3b no GecnpoBOflHOMy KaHany MoweT 6biTb 
pa3HOBHflHOOTbio MHorocTaHi^MOHHbix cnocoooB, 
KOTopbie oonernaioT CBS3b Me>Kfly mho™mh 
norb30BaTerflMM b orpaHuneHHOM cneKTpe 
nacTOT. 3th MHorocTaH 4 MOHHbie cnocoobi 

BKniOMaiOT B Ce6fl MHOrOCTaHLlMOHHbIM flOCTyn c 

BpeivieHHbiM pa3flereHneM (MflBP), 

MHOrOCTaHL^MOHHbM flOCTyn 0 MaCTOTHbIM 

pa3fleneHneM (Mfl^P) n MHorocTaHunoHHbiCi 
AocTyn c koaobnm pa3fleneHneM (MflKP). MflKP 
MMeeT MHoro npeHMyi^ecTB m oamh hs era 
nprnviepoB oni/icbiBaeTca b naTeHTe CUJA N 
4901307 ot 13 cpeBpa™ 1990 r. K.fl>Knnxay3eHa 
h flp. "MHorocTaHi^noHHaFi ci/icTeivia OBd3M c 
pacujupeHHbiM cneKTpoM c ncnonb30BaHneM 
cnyTHUKa nni/i Ha3eMHbix peTpaHcnfiTopoB". 
B ynoMSHyTOM naieHTe pacKpbiT 

MHOrOCTaHU,MOHHbM CnOC06, B KOTOpOM 

6ojibiuoe Koni/mecTBO nonb30BaTeneM 
MOOMnbHOM TenecpoHHoPi CHCTeMbi, Ka>KflbiPi H3 
KOTopbix HMeeT npneMonepeAa(oii4ee 
ycTpoticTBO, CBfi3biBaK)TOfi APyr c APyroM nepe3 
onyTHMKOBbie peTpaHcnflrapbi hjim Ha3eMHbie 

6a30Bbie CTaHL(MM, HCnOflb3yfl CMTHanbl CBfl3H 

pacwwpeHHoro cneKTpa MflKP. I"lpn 
Mcnonb30BaHMi/i cb?i3m MflKP HacraTHbiCi cneKTp 

MOXHO HCnOnb30BaTb nOBTOpHO MHOTOKpaTHO, 

TeM oaMbiM yBeriMHMBafl npon3BOflMTenbHOCTb 
CHCTeMbi nonb30BaTerifl. 

MeTOflHKa MOflynnpoBaHHfl MflKP, 
pacKpbiTaa b yKa33HH0M naTeHTe 4901307, 
o6ecneHHBaeT p^A npeMMymecTB no cpaBHeHHto 
co cnoco6oM MOflynnpoBaHHfl y3KoPi nonocbi, 
KOTopbM npuMeHfleTca b CHCTeMax cba3h c 
ncnonb30BaHneM cnyTHMKOBbix hum Ha3eMHbix 
KaHanoB. C Ha3eMHbiM KaHanoM CBA3aHbi 
oco6bie npo6neMbi Anf moooPi ci 

OC06eHHO B OTHOI 

MHoranyMeBoro npoxo>KAeHHfl. Mcnoiib30BaHne 
MeTOflMKH MflKP no3BonaeT npeoAoneTb 
ocoobie npoGneMbi Ha3eMHoro KaHana, chm3hb 
OTpnL(aTeribHbiM acpcpeKT MHoronyHeBoro 
pacnpocTpaHeHHfl, T.e. 3aMnpaHne, npn stom 
ncnonb3ys era npeHMymecTBa. 

PacKpbiTbiti b yKa3aHHOM naTeHTe cnoco6 
MflKP npeAnonaraeT ncnonb30BaHne 
KorepeHTHOM MOflynai^HH v\ AeM0AVnfl 4 MM Ana 
o6onx HanpaBneHHH jihhmm cbh3m b CMCTeMe 

Mo6nribHoe yCTpoClCTBO-CnyTHMK. 
COOTBeTCTBeHHO, B HeM pacKpbiTO 
ncnonb30BaHne ni/inoTa-CMmana Ha Hecymetf 
HacTOTe b KanecTBe onopHofi KorepeHTHOM cpa3bi 
Ana CBA3H Me>Kfly cnyTHMKOM h Mo6wibHbiM 
ycTpoticTBOM n ppn jiuhmm cba3h MejKAy 

6a30BOfi CTaHU,MeM H M06tfnbHblM yCTpOMCTBOM. 

TeM He MeHee b ycnoBnax Ha3eMHon cotoboPI 

CBA3M HHTeHCMBHOCTb 3aMMpaHM?1 

MHoronyHeBoro npoxo>KAeHM«, 
conpoBroKflaeMoro pa3pyiueHMeM c(3a3bi KaHara, 
n Tao<e Moii4HOCTb, TpeGyeMaa flna nepeAann 
nunoTa-curHana Ha Hecyu^eM MacraTe ot 
Mo6mibHoro ycTpoMCTBa, npennTCTByioT 
npuMeHeHMK) cnoco6a KorepeHTHOM MOAynfmnn 

Ann J1MHMM CBA3M Me>KAy M06nnbHblM 



ycTpowcTBOM m 6a30Bow CTaHL4Mew. naTeHT CLUA 
N 5103459 noA Ha3BaHneM "CucTeMa n cnoco6 
reHepaL^HH cpopMbi cumana b cotobom 
TenecpoHHOM cucTeMe MflKP" ot 25 mioha 1990 
o6eoneMHBaeT cpeACTBO Ann ycTpaHeHMfl 
He6naronpnnTHoro B03fle£icTBMn MHoronyHeBoro 
pacnpocTpaHeHMfi Me>KAy Mo6nnbHbiM 
ycTpoMCTBOM m 6a30BoPi CTaHL^neti npn noMoiAn 
cnoco6a HeKorepeHTHOM MOAynnL^nn n 

fleMOAyJlf!L(HH. 

B cotobom TenecpoHHofi cucTeMe MflKP 
oflHa m Ta >Ke nonoca Macro™ MO>KeT 6biTb 
ncnojib30BaHa atia cba3h bo Bcex 6a30Bbix 
CTaHunqx. B npneMHOM ycTpoticTBe 6a30BOM 
CTaHL^nn BbiaenaeMoe MHorojiyneBoe 
pacnpocTpaHeHne, Tarae KaK nnHna TpaeKropnn 
CTaHi4MM m flpyran nnHna, OTpa>KaK)iAaflCfl ot 

3AaHMfl, MO>KeT 6blTb cyMMnpoBaHO c 

pasHeceHneM Ana noBbinieHMfl pa6oHnx 
noKa3aTeneCi MOAeMa. CBOMCTBa cpopMbi 
cumana MflKP, Koropbie o6ecneHMBaioT 
BbinrpbiLU b OTHOLueHMM cnman-iuyM npn 
o6pa6oTKe curHanoB, Tao<e ncnonb3yioTCfl ppn 
npoBeAeHna pa3nnHnn Me>KAy cumanaMM, 
KOTopwe 3aHWMaioT oflHy m Ty >Ke nonocy MacTOT. 
KpoMe Toro, BbicoKOHacTOTHaa MOAynflLina 
nceBAoujyMa (niil) nosBonneT pa3AennTb 
MHorne pa3Hbie TpaeKTopnn npoxo>KAeHMn 
oflHoro h Toro *e cnrHa^a npn tom ycnoBnn, 
hto pasHMi^a saAep>KeK TpaeKTopnn npeBbiniaeT 
AfiMTeribHOCTb sneMeHTOB nuJ. Ecnn b cucTeMe 
MflKP ncnorib3yeTCfi MacTOTa cneAOBaHUfi 
sneMeHTapHbix nocbinoK mil, npn6nn3MTenbHO 
paBHan 1 MTl^, to Bbinrpbini b OTHOLueHnu 
cuman-LuyM npn o6pa6oTKe cumanoB nonHoro 
pacujupeHHoro cneKTpa, paBHbitf cooTHOiueHuio 
paciiinpeHHoCi nonocbi n ckopocth nepeAann 
AaHHbix CHCTeMbi, MO»ceT ncnonb30BaTbcsi no 
TpaeKTopM^M, 3aAep>KKa KOTopbix OTnMMaeTCfl 
6onee HeM Ha OflHy MMKpoceKyHAy. Pa3HHLia 
MUKpoceKyHflHofi 3aflep>KKH TpaeKTopnn 

COOTBeTCTByeT pa3HHL^e B paCCTOHHHH 

TpaeKTopnn, npn6nn3HTenbHO paBHOM 1000 
cpyTaM (30,48 m). 06bWHO b ropoAe pa3HHL(a 
3aAep>KKH TpaeKTopMM npeBbiiuaeT OAHy 
MHKpoceKyHAy. 

CHman, npoiiiefliuHki no HecKOJibKMM 
pa3TlHHHblM TpaeKTopHSM npoxo>KAeHHH, 
reHepHpyeTca xapaKTepMCTMKaMH 
MHoronyHeBoro pacnpocTpaHeHMa Ha3eMHoro 
KaHana. Oahom H3 xapaKTepucTMK KaHana 
MHoronyHeBoro pacnpocTpaHeHHfl ABnaeTCfi 
paciiinpeHne bo BpeMeHM, KOTopoe bboahtcp b 
CHman, nepeaaBaeMbiPi no KaHary. HanpuMep, 
ecriH HAeanbHbiti HMnyribc nepeAaeTcq no 
KaHany MHoronyneBoro pacnpocTpaHeH/ia, to 
npMHMMaeMbiM CHman MMeeT cpopMy noTOKa 
MMnynbcoB. flpyraa xapaKTepMCTHKa KaHana 
MHoranyMeBoro pacnpocTpaHeHMfl 3aKnioMaeTCfl 
b tom, hto Ka>KAafl HAyma^ no KaHany 
TpaeKTopuifl MO>KeT o6ycnoBHTb pa3nnHHbiPi 
K03cpcpMU,MeHT 3aTyxaHHfl. HanpuMep, eonn 
MAeanbHbm MMnynbc nepeAaeTca no KaHany 
MHoranyMeBoro pacnpocTpaHeH^a, to Ka>Kflbifi 
MMnynbc npMHMMaeMoro noTOKa MMnynbcoB 
o6bNHO MMeeT TaKyio onny CHrHana, Koropaa 
OTnnnaeTCfi ot APyrHX npMHATbix HMnynbcoB. 
Eme OAHa xapaKTepMCTHKa KaHana 
MHoronyneBoro pacnpocTpaHeHMfl 3aKmoHaeTCfl 
b tom, hto Ka>KAaa npoxoA^i^afl no KaHany 
TpaeKTopun MOJKeT o6ycnoBnnBaTb pa3Hyro 
cpa3y Ha cumane. HanpuMep, ecnH HAeanbHbiM 
MMnynbc nepeAaeTca no KaHany MHoronyneBoro 
pacnpocTpaHeHHfi, to Ka>KAbiM MMnynbc 
npuHAToro noTOKa MMnynbcoB o6bNHO MMeeT 
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cpa3y, OTJiHMaioLnyiocfl ot APyrux npuHATbix 
MMnynbcoB. 

B Mo6wibHOM paAMOKaHane MHoronyHeBoe 
paonpooTpaHeHne oo3flaeTon OTpa>KGHneM 
CMmana ot OKpywaioiAMX npenaTCTBMM - 3p,anm, 
AepeBbeB, aBTOMo6nnew w niofleM. 06bNHO 
Mo6nnbHbifi paAnoKaHan npeACTaBnaeT coooi* 

M3MeHflK)lI4MMOa BO BpeMeHM KaHa/1 

MHorony-ieBoro pacnpocrpaHeHMfl, 
o6ycnoBneHHbiw OTHOCMTenbHbiM ABHweHnen/i 
dpyKTyp, co3Aaioii4nx MHoronyneBoe 
pacnpocTpaHeHne. HanpuMep, eonn MAeanbHbiPi 
MMnynbc nepeAaeTca no M3MeHHK)LAeMycH bo 
BpeMeHM KaHany MHoronyqeBoro 

paonpooTpaHeHna, to npMHMMaeMbiCi noTOK 
HMnynbcoB M3MeHfieTCfi no BpeMeHM, MecTy, 
3aTyxaHHK> n cpa3e KaK cpyHKqua BpeMeHM 
nepeflanw stoto MAeanbHoro HMnynbca. 

XapaicrepMCTHKa MHoronyneBoro 
pacnpocTpaHeHHfl KaHana MO>KeT 6biTb 
npn4MH0M 3aMnpaHHfi curHana. 3aMnpaHne ecTb 
pe3yribTaT xapaKTepucTMK cpa3npoBaHH?i KaHana 
MHoronyMeBoro pacnpocTpaHeHMS. 3aMnpaHne 
nponoxoAUT, KorAa BeKTopbi MHoronyneBoro 
pacnpocTpaHeHnq HaKnaAbiBatoTca 
AecTpyKTMBHO, npn 3tom cpopMnpyfi 
npHHMMaen/ibiii CMman, KOTopbifi MeHbiue Toro 
urn HHoro OTAenbHoro BeKTopa. Hanpniviep, 
ecnM rapMOHimecKafl BOTiHa nepeAaerea no 
KaHany MHoronyMeBoro pacnpocrpaHeHMfl, 
KOTopbiR HMeeT ABe TpaeKTopnu, b KOTopbix 
nepBaa TpaeKTOpna MMeeT KoacpcpMU,MeHT 
3aTyxaHHfi X aB, 3aAep>KKy bo BpeMeHM CT co 
cflBuroM cpa3bi b 0 paAMaH, a BTopaa 
TpaeKTopua MMeeT KoacpcpML^eHT 3aTyxaHHfl X 
AB, 3aflep>KKy bo BpeMeHM 0 + % paAnaH, to Ha 
Bbixofle KaHana HMKaKoro cumajia nonyMeHO He 
6yfleT. 

B cucTeiviax MOAynaL^M y3Koti nonocbi, TaKnx 
KaK aHanoroBaa Mopym\\m MM, KOTopaa 
ncnonb3yeTCH b o6bNHbix cucTeMax 
paAMOTenecfjOHa, HariMMne MHoronyneBoro 
npoxoKfleHMfi b paAMOKaHane AaeT 
HHTeHCHBHoe 3aMnpaHMe MHoronyHeBoro 
paonpocTpaHeHUfl. KaK OTMenanocb Bbiuje, TeM 
He MeHee npM MflKP llimpokom nonocbi b 
npoi^ecce neuopym\\m moh/t 6biTb pa3Hbie 
TpaeKTopnu. 3to pa3"beAHHeHne He raribKo 

SHa'-IHTenbHO CHM>KaeT MHTeHCMBHOCTb 

3aMnpaHM?i MHoronyHeBoro pacnpocTpaHeHua, 
ho n flaeT npewMymecTBO flna cucTeMbi MflKP. 

Oahmm H3 pemeHUM npooneMbi yMeHbweHMH 
nary6Hbix acpepeKTOB 3aMnpaHun aBnaeTCH 
pa3HeceHne. riosTOMy wenaTenbHO, HTo6bi 6bina 
o6ecneHeHa HeKorapas epopMa pa3HeceHnn, 
hto6n cucTeMa Moma 6bi ywieHbiuaTb 
3aMnpaHne. MMeioTcs Tpn ochobhhx Tuna 
pa3HeceHHfl: bo BpeMeHM, no MacTOTe m b 
npocTpaHCTBe. 

Pa3HeoeHne no BpeMeHM Hanny^ujuM 
o6pa30M mo>kho AOCTkNb noBTopeHneM, 
BpeMeHHbiM nepeMe>KeHueivi m KOflnpoBaHMeM 
HcnpaBneHHfi ohjm6ok m AeTeKTupoBaHua a™ 
pe3epBi/ipoBaHnn. CucTeMa, coAep>Kai4aq 
HacToaiAee H3o6peTeHne, MO>KeT ncnoribaoBaTb 
Ka>KAbiM M3 3tmx cnoco6oB KaK qoopMy 
pa3HeceHna bo BpeMeHM. 

MflKP c npucymeii eMy xapaKTepHOM 
LunpoKoti nonocow oGecne^MBaeT OAHy H3 cpopM 
pa3HeceHH^ no MacTOTe nyTeM npoxo)KAeHMq 
SHeprnn onrHana no wnpoKoti nonooe MacTOT. 
nosTOMy n36upaTeribHoe >-iacTOTHoe 3aMnpaHue 
3aTparnBaeT raribKo He6onbiiiyfo naoTb nonocbi 
cnmana MflKP. 

Pa3HeoeHne b npocTpaHCTBe nnn no 



TpaeKTopnn AOCTuraeTCfi o6ecneHeHneM mhotmx 
TpaeKTopnti cumana no OAHOBpeMeHHbiM 
T1MHMHM CBS3H ot Mo6nnbHoro ycTpoiicTBa nepe3 
ABe v\ 6oTiee 6a30Bbie CTaHi^nn c 
Mcnonb30BaHneM oGbNHO AByx n 6onee 
aHTeHHbix sneMeHTOB. KpoMe SToro, pa3HeceHnq 
no TpaeKTopMfiM mo>kho Ao6nTbca npwMeHeHMeM 
ycnoBMM MHoronyHeBoro pacnpooTpaHeHun 
nocpeACTBOM o6pa6oTKH paciunpeHHoro 
cneicrpa, HTo6bi nocTynaiou^ne c pa3HbiMW 
3aAep>KKaMM npoxo>KAeHHfi cnrHaiibi 
npuHMManncb n o6pa6aTbiBajincb OTAenbHO, KaK 
yKa3aHO Bbiwe. llpuMepbi pa3HeoeHna no 
TpaeKTopn^M onncbiBaioTCH b naTeHTe CLUA N 
5101501 'TIporpaMMHafl nepeAana Ae>KypcTBa 
6e3 npepbiBaHMfl pa6oTbi b cotobom 
TenecpoHHoti cucTeMe MflKP" ot 21 MapTa 1992 
r. m naTeHTe CLUA N 5109390 "npneMHoe 
ycTpoiicTBO pa3HeceHnn b cotobom TenecpoHHOM 
cncTeMe MflKP" ot 28 anpena 1992 r. 

nary6Hbie scpcpeKTbi 3aMupaHna mo>kho 
Tao<e cflep>KMBaTb b onpeAeneHHon Mepe b 
cucTeMe MflKP nyTeM ynpaBneHMfi MoiAHOCTbio 
nepeAaTHUKa. CucTeMa ppn ynpaBneHna 

MOIAHOCTblO 6a30B0M CTaHL(MH M M06MTIbHOrO 

ycTpoticTBa TaioKe pacKpbiTa b naTeHTe CLUA N 
5056109 "Cnoco6 n ycTpoMCTBO ppn 
ynpaBneHMfl MoiAHOOTbK) nepeAann b cotoboCi 
TenecpoHHofi cucTeMe MflKP" ot 8 OKTfl6pfl 1991 



PacKpbiTan b naTeHTe 4901307 MeTOAHKa 
MflKP npeaycMaTpuBaeT ncnonb30BaHne 

OTHOCMTeribHO ATlHTeribHblX 

nocneAOBaTeribHOOTeCi nuJ, npuneM Ka>KAOMy 
Mo6nTibHOMy ycTpoMCTBy nonbsoBaTeTia 
npeAHa3HaHeHa OTJinHHasi ot Apyrux 
nocneAOBaTeribHocTb riLU. B3anMHaa 
Koppensqi4M!q Me>Kfly pa3nnHHbiMH 
nocjieAOBaTenbHOCTHMH nUJ n aBTOKoppensmnfl 
nocjieAOBaieribHOCTM l~IUJ ppn Bcex HeHyneBbix 
cflBuroB bo BpeMeHM MMeKDT npn6nM)KaiOLi4eecn k 
Hynio cpeAHee 3HaMeHMe, mto no3BonfieT 
pa3riMHaTb npM npMeMe pa3Hbie onrHanbi 
nonb30BaTenn. (flna aBTOKOppenfiL(MM n 
B3aMMHOM Koppenflu,MM Tpe6yeToa, HTo6bi 
norMHecKMM "0" npMHMMan 3HaneHMe "1", a 
nornHecKaa "1" npuHMMana 3HaneHne "-1" nnn 
aHanorMMHoe npeo6pa30BaHMe f\nn nonyneHMfi 
HyneBoro cpeflHero 3HaneHMP). 

OAHaKO 3tm CMrHaribi nUJ He 
opToroHanbHbie. HecMOTpn Ha to, hto B3anMHan 
Koppen?iL(Mfi cyiAecTBeHHO ycpeAHHeT Horib no 
BceMy npoT5i>KeHMio nocneAOBaTenbHoc™, pf\n 
KpaTKoro BpeMeHHoro MHTepBana, TaKoro KaK 

BpeMfl pa3p^Aa MHCpOpMaL(MM, B3aMMHas 

KoppensL4MS SBnaeTcn npoM3BoribHO 

M3MeHflK)lAeMCf1 BeflMHMHOM C 6MHOMMaHbHblM 

pacnpeAeneHMeM. KaK TaKOBbie, onrHanbi 
co3AaioT APyr APyry noMexM noHTM tohho TaK 
>Ke, KaK ecnM 6bi ohm 6biriM raycooBbiM njyMOM 
iiiMpoKOM nonocbi c oamh3kobom cneKTparibHOM 

nflOTHOCTbK) MOIAHOOTM. IIOSTOMy OMrHajlbl 

Apyroro nonb30BaTena mhm niyM B3aMMHbix 
noMex b KOHU,e kohl(ob orpaHM4MBaioT 

AOCTMJKMMyiO npOM3BOflMTenbHOCTb. 

B TeXHMKe XOpOUJO M3BeCTHO, 4T0 MO)KHO 

co3AaTb n MHOxecTBO opToroHaribHbix 
ABOMHHbix nocneAOBaTenbHOCTeM Ka>KAaa 
Atimhom n Ana n nio6oM CTeneHM 2 (cm. 

'TlpHMeHeHMe LIMCppOBOM CBA3M B KOCMOCe", C.B. 

Tojiom m AP-, ripeHTMC Xonn Mhk., 1964, CTp. 
45-64). Ha caMOM Aene MHO>KecTBa 

OpTOTOHajlbHblX flBOMMHblX 

nocneAOBaTenbHOCTeM TaioKe M3BecTHbi 

6onblllMHCTBa 3HaMeHMM ATlMHbl, ABnfllOlAMXCfl 
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KpaTHbIM MeTbipeM M MeHbLUMM flByXCOT. OflHH 

H3 nerKO co3flaBaeMbix KnaccoB tskmx 
nocneflOBaTenbHOCTeti Ha3biBaeTca cpyHKL(neCi 
Yonwa m TaioKe M3BeoTeH KaK MaTpi/iuu 
AflaMapa. 

*yHKL(nio YojiLua nopsAKa n mo>kho 
pGKypcMBHO onpeAeiiMTb cneflyioiflHM _o6pa30M: 
H<n> : 



lpeflenwTb cneflyioiflHM ot 
HCn/Z>, Htn/ZJ I 
|w(n/Z>, W'(n/Z>| 



rfle W 03HanaeT noranecKoe flononHeHwe W, 

MH(1) = | O | 

noaTOMy 



nocneflOBaTem 



koa yornua 



IbHOCTb 

flBJlfieTCfl OflHHM H3 pflflOB MaTpi^bl CpyHKL4MM 

Yonwa. MaTpML(a nopaflKa n cpyHKi^nn Yoniua 
ooflep>KHT n nocneflOBaTenbHOCTeti, flni/iHa 

Ka>KflOM M3 KOTOpblX n 6HTOB. 

MaTpML(a nopqflKa n cpyHKL^nn yonwa (m 
TahOKe npoMMe opToroHanbHbie cpyHKU,wn flnnHOM 
n) niweioT Taroe CBoticTBO, mto no MHTepBanaM b 
n 6htob B3aMMHaa Koppenau.Mfi Me>Kfly BceMM 
pa3nnMHbiMM nocneflOBaTeribHOCT3MM BHyTpn 
MHO>KecTBa flBnaeTCfl HyneM. 3to mo>kho 
yBUfleTb, 3aMeTMB, mto KajKflaa 
nocneflOBaTeribHOCTb OTnuMaeTca ot bcakom 
Apyrotf nocneflOBaTenbHocTM tohho Ha 
nonoBUHy 6mtob. Hy>KHO TaioKe OTMeTMTb, mto 
Bcerfla ecTb oflHa nocneflOBaTenbHOCTb, 
coflepwaiflas TonbKO Hynn, u mto Bee nponne 
nocneflOBaTenbHocTM coflep>KaT nononaM 
eflUHMi^u n Hynu. CwviBon yonuja, coflep>KaLflntf 
TonbKO nornnecKue Hynn BMecTO nonoBUHbi 
eflUHML^ n Hyneti, Ha3biBaeTca HyneBbiM 
ci/imbouom yoniua. 

Ha o6paTHOM KaHane cbb3I/i ot Mo6nnbHoro 
ycTpoCicTBa flo 6a30Bofi CTaHi^nn He wvieeTCfl 
nunoTa-cumana nna o6ecneHeHMfl onopHOM 
cpa3bi. nosTOMy HyxeH cnocoo", HTOObi 
o6ecneHMTb KanecTBeHHyio nnHHK) cbh3h Ha 
3aMnpaioiAeM KaHane, HMeioifleM HH3Koe 
OTHOLueHne 36/w (aHeprna H3 pacneTa Ha 
6nT/nnoTHOCTb moiahocth LuyMa). Moflynsi^us 
cpyHKL^HH yoniua Ha o6paTHOw nnHHW cba3h 
flBnaeTCfl npocTbiM cnocoooM flnn nony-ieHUfl 
64-mhow MOflynflL^nn c KorepeHTHOCTbio no 

MHO>KeCTBy LUeCTMKOflOBblX CMMBOnOB, 

npeo6pa30BaHHbix b 64 KOfla yonuja. 
XapaKTepucTMKH Ha3eMHoro KaHana TaKOBbi, mto 

CKOpOCTb H3MeHeHMfl Cpa3bl OTHOCMTenbHO 

HM3Kaa. nosTOMy npn Bbi6ope flnuTenbHoc™ 
KOfla yoniua, Korapaa oyfleT Kopone CKopoc™ 
M3MeHeHna cpa3bi Ha KaHane, oyfleT bo3mo>khom 
KorepeHTHaa AeMOAynfmwa no flnnHe oflHoro 
KOfla yoniua. 

Ha KaHane o6paTHofi nnHnn cbh3m koa 
yoniua onpeflenaeTcq HHCpopMau,neti, 
nepeflaBaeiwoti ot Mo6nnbHoro ycTpoficTBa. 
HanpuMep, Tpex6wTOBbM HHCpopMa 4 MOHHbifi 



CHMBon mo>kho npeo6pa30BaTb b BoceMb 
yKa3aHHbix Bbiiue nocneflOBaTenbHOCTefi W(8). 
"nepenpeo6pa30BaHwe" KOfli/ipoBaHHbix 
cuMBonoB yoniua b oi^eHKy i/icxoflHbix CMMBonoB 
MHpbopMai4MM mo>kho ocyiflecTBHTb b npneMHOM 
ycTpoticTBe 6bicTpbiM npeo6pa30BaHweM 
AflaMapa (BI1A). ripeflnoHTMTenbHoe 
"nepenpeo6pa30BaHne" nnn npouecc Bbi6opa 
flaeT flaHHbie nporpaMMHoro peiueHnn, KOTopbie 
mo>kho HanpaBMTb Ha fleiunqbpaTop ppn 
fleKOflMpoBaHMfl no MeTOflUKe MaKCMManbHoro 
npaBflonoflo6na. 

BI1A ncnonb3yeTca flna ocyiflecTBneHMfl 
npouecca "nepenpeo6pa30BaHMfi". BI1A 
KoppenupyeT npnH^Tyio nocneflOBaTenbHOCTb c 
Ka>KflOM bo3mo>khom nocneflOBaTenbHOCTbio 
yoniua. flna Bbi6opa Han6onee BeponTHoro 
3HaHeHM?i Koppens^nn, KOTopaa 
MaciuTa6npyeTCfl m nepeflaeTCfl b BUfle flaHHbix 
nporpaMMHoro peujeHHH, npi/iMeHflK)TCfl cxeMbi 
Bbi6opa 

LilnpoKocneKTpoBoe npneMHoe ycTpoficTBO 
KOHCTpyKLinn pasHeceHUfl V\TVA npMeMHMK - 
"rpe6eHb" coflep>KMT MHO>KecTBO npneMHMKOB 
flaHHbix flna yMeHbiueHMfi scpqbeKTOB 
3aMnpaHHfi. 06bMHO Ka>KflbiM npneMHUK flaHHbix 
npeflHa3HaHeH flnn fleMOflynnpoBaHMfl curHana, 
npoiuefliuero no OTnuHHoPi ot flpyrux 
TpaeKTopnn: nn6o npocTpaHCTBeHHO, npn 
noMomn MHO>KecTBa aHTeHH, nn6o BpeMeHHO no 
MHoronyneBOMy pacnpocTpaHeHMio. ripn 
fleMOflynnpoBaHnn cumanoB, MOflynnpoBaHHbix 
cornacHO cxeMe nepeflann opToroHanbHbix 
cumanoB, Ka>KflbiM npneMHMK flaHHbix 
KoppennpyeT npuHATbin cuman c Ka>KflbiM 
B03M0>KHbiM SHaHeHneM npeo6pasoBaHH5i npn 
noMoiAM BI1A. Ka»<flbi^ M3 BbixoflOB Ka>Kfloro 
BnA 06-beflHHseTcs. CxeMbi Bbi6opa 3aTeM 
Bbi6npai0T 3HaneHne Han6onee BeposTHoti 
KoppenHL(nn, ocHOBaHHoe Ha o6"beflnHeHHOM 
Bbixofle BI1A, HTo6bi nonynnTb flaHHbie 
nporpaMMHoro peujeHun. 

B cuoTeMe, onucaHHoPi b yKa3aHHOM Bbiiue 
naTeHTe 5103459, cuman Bbi30Ba HannHaeTCfl 

KaK MCTOHHUK HHCpOpMaL(HH C HaCTOTOfi 9600 

6kiT/ceK, KOTopbi^ 3aTeM npeo6pa3yeTca 
KOflHpyioiAUM ycTponcTBOM npyiMoro 
ncnpaBneHMfl oluh6ok c OTHOiueHneM 1/3 b 

BblXOflHOil nOTOK C HaCTOTOM 28800 

CHMBonoB/ceK, 3th CMMBonbi rpynnnpyioTCfi 
oflHOBpeMeHHO no 6 m cpopMnpyioT 4800 
CMMBonoB Yoniua b ceK, npn stom Ka>Kflbii* 
CMMBon Yoniua Bbi6npaeT oflHy H3 inecTHflecqTH 
neTbipex opToroHanbHbix cpyHKi^MM Yoniua, 
KOTopbie no flnnTenbHOCTH HMeioT LuecTbflecsT 
neTbipe sneMeHTa cumana Yoniua. SneMeHTbi 
cumanoB Yoniua MOflynnpyioTCfl KOHKpeTHOM 
Ann nonb30BaTena nocneflOBaTenbHOCTbio nLU. 
KoHKpeTHbie flna nonb30BaTenfl 
MOflynnpoBaHHbie flaHHbie nLU 3aTeM 
pa36nBaioTCfl Ha flBa cumana, oahh H3 Korapux 
MOflynnpyeTCfi nocneflOBaTenbHOCTbio nLU 
cnHqba3Horo KaHana (C) m flpyroti H3 Korapbix 
MonynnpyeTcq nocneflOBaTenbHOCTbio nLU 
KBaflpaTypHoro KaHana (K). 06e KaHanbHbie 
MOflynm(nn C m K flaioT HeTbipe sneMeHTa 
cumana niU M3 pacneTa Ha oahh sneMeHT 
CHmana Yoniua c nacTOToii paciunpeHM^ nLU 
1,2288 MI~L4. MoaynnpoBaHHbie no B n K flaHHbie 
nBnflioTCfl MaHwnynflu,neii KBaflpaTypbi CflBHra 
(MKC), 06-beflMHeHHOM ana nepeflann. 

B cotobom cucTeMe MflKP, onucaHHOM b 
yKa3aHHOM Bbiiue naTeHTe 4901307, Ka>Kflafl 
6a30Bafi CTaHi4Mfi oxBaTNBaeT orpaHnneHHyio 
reorpacpMHecKyio TeppnTopwio v\ CBfl3biBaeT 
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Mo6wibHbie ydpoMCTBa b paifoHe CBoero 
oxBaTa 4epe3 KOMMyTa^io cotoboCi cucTeMbi c 
TenecpoHHoPi ceTbio o6mero nonb30BaHna 
(TCOn). Korfla Mo6nnbHoe ycTpotfcTBO 
ABHraeTca b 30Hy oxBaTa APyrofi 6a30Bow 
CTaHi^nn, to TpaccwpoBKa Bbi30Ba nonb30BaTenfi 
nepeAaeTca Ha 3Ty APyryio 6a30Byio CTaHL^MK). 
TpaeKTopufl nepeAam/i cumana ot 6a30Boii 
CTaHi^MH k Mo6nnbHOMy ydpoMCTBy Ha3biBaeTca 
npsMofi nHHueii cbs3m, a, KaK yKa3aHO Bbiiue, 
TpaeKTopna nepeAani/i cumana ot Mo6nnbHoro 

yGTpOMCTBa K 6a30BOW CTaHL(HM Ha3blBaeTCfl 

o6paTHoti nwHueti cbh3h. 

KaK onwcbiBaeTcs BbiLue, UHTepBan 
aneMeHTa cumana nLU onpeaenaeT 
MnHUManbHoe pa3AeneHne, KOTopoe Aon>KHbi 

HMeTb ABe TpaeKTOpUM, HT06bl 06"beAHHMTbCfl. 

flo Toro, KaK abs OTAenbHbie TpaeKTopm/i mokho 
6yAeT AeMOAynnpoBaTb, HyxHO CHaqana 
onpeAennTb OTHOcuTenbHbie cpoKM BpeMeHU 
nocTynneHUfi (mjim cabu™) TpaeKTopnti b 
npuHATOM cumajie. MoAeM KaHanbHoro 
sneMeHTa BbinonHseT 3Ty cpyHKumo "noucKOM" 
no Bcew nocneAOBaTenbHOOTM noTeHL(nanbHbix 
CABuroB TpaeKTopnn n H3MepeHueM 3Heprwn, 
npHHfiToi* Ha KaxAOM H3 noTeHL^naribHbix 
cabhtob TpaeKTopnn. Ecnn SHepmfl, CBfl3aHHaa 
o noTeHL^nanbHbiM cabhtom, npeBbiwaeT 
onpeAejieHHbM nopor, to 3T0My CABury MO»ceT 
6biTb npeAHa3HaqeH aneMeHT p,eMonynni\\AM 
cumana. Oman, npucyTCTByioiAnPi Ha stom 
cflBure TpaeKTopuM, 3aTeM mo>kho o6~beflHHHTb c 
"BKraAaMM" APyrux sneMeHTOB AeMOAyn?iu,nn Ha 
mx cooTBeTCTBy(OLAi/ix cab n rax. Cnoco6 m 
ycTpoMCTBO npeAHa3HaMeHMS aneMeHTa 
AeMOAynsL^nn, ocHOBaHHoro Ha ypoBHax 
SHeprnn aneMeHTa AeMOAynaL(WM MCKaTena, 
pacKpbiT b coBMecTHOM 3aflBi<e Ha naTeHT CLUA 
N 08/144902 "3/ieMeHT AeMOAynau,nn b 
cucTeMe, cnoco6HOM npuHMMaTb mho)K6ctbo 
cnmanoB" ot 28 OKTfl6pn 1993 r. Tarae 
pa3HeceHne nnn npneMHHK-rpe6eHb 
o6ecneHHBaeT Haflexwyto L^cppoByfo timhmio 

CBA3M, nOCKOJlbKy BCGM TpaeKTOpi/IHM 

npwxoAHTca 3aMnpaTb cobmgctho ao toto, KaK 
06-beflHHeHHbiPi cwman flerpaflMpyeT. 

npnMep MHO>KecTBa cumanoB ot oahoto 
Mo6nnbHoro ycTpotfcTBa. nocTynaiomnx b 
6a30ByK) CTaHi^MMD, noKa3aH Ha cpur. 1 . 
BepTHKanbHaa ocb npeACTaBnaeT MomHOCTb, 
npuHfiTyK) b Aei4n6ennax (aB). [~opn30HTanbHaa 
ocb npeACTaBJiaeT 3aAep>KKy bo BpeivieHM 
nocrynneHWfl cumana u3-3a 3aAep>KeK 
MHorony'-ieBoro pacnpocTpaHeHns. Ocb (He 
noKa3aHa), MAyLnaa b noncKOBWM Bbi30B, 
npeAOTaBnneT cerivieHT BpeMeHM. Ka>KflbM nuK 
cwmana b o6mefi nnocKoc™ noMCKOBoro Bbi30Ba 
nocTynun b o6Li^ee BpeMfl, ho nepeaaH 

M06HJlbHOM CTaHL(HeM B pa3HM4Hoe Bpeivw. 
Ka>KAbiM ni/iK curHana 2-7 nponjen pa3Hyw 
TpaeKTopmo n nosTOMy AaeT pa3Hyio 3aAep>KKy 
bo BpeMeHM m pa3Hyio aMnnnTyAHO-MacTOTHyio 
xapaKTepucTMKy. LUecTb pa3nnMHbix timkob 
ci/imana, npeACTaBneHHbie nHKaMM 2-7, 
npeAOTaBfiaioT oocTaHOBKy nHTeHCMBHoro 
MHorony^eBoro pacnpocTpaHeHna. 06bNHbie 
ropoACKne ycnoBna askjt MeHbLue npuroAHbix 
TpaeKTopuw. MuHMMaribHbiM ypoBeHb njyivia 
cncTeMbi npeACTaBfieH nnKaMM n npoBanaivin, 
MMeroiAMMM 6onee HM3Kne ypoBHH SHeprnn. 
3aAaHa sneMeHTa noncKa 3aKJiK)HaeTcn b 
pacno3HaBaHnn 3aAep>KKn, H3MepeHHOM no 
ropu30HTaribHOM ocu nuKOB 2-7 curHana pfm 
noTeHLinajibHoro aneMeHTa fleMOflyrfli4nn. 
ropn30HTanbHan ocb TaioKe MoweT 



CHUTaTbCfi MMeioii^eM eAHHML^bi CABura nLU. B 
nio6oe 3aAaHHoe BpeMfl 6a30Baa CTaHL4nn 
npuHMMaeT pa3Hbie cnrHaribi ot oahoto 

M06wnbHOrO yCTpOMCTBa, Ka>KAblM M3 KOTOpblX 

npoujen no pa3HOM TpaeKTopnn n MoxeT HMeTb 
pasHbie 3aAep>KKM bo BpeMeHU, OTnuHHbie ot 
Apyrnx. Cuman Mo6nribHora ycTpoMCTBa 
MOAynnpyeTCfl nocneAOBaTeribHOCTbio nLU. 
BapnaHT nocneAOBaTeribHOCTH nLU Tao<e 
reHepupyeTca b 6a30BOM CTaHL^nn. B 6a30Botf 
CTaHi4nn Ka>KAbiM cuman MHoronyneBoro 
pacnpocTpaHeHna OTAenbHO AeMOAynnpyeTCfi 
koaom nocneAOBaTenbHoc™ nLU , 

ynop^AOMeHHbiM no ero xpoHMpoBaHMio. 
KoopAHHaTbi ropn30HTanbHOM ocu MoryT 

CHMTaTbCfl COOTBeTCTByiOlAMMM CABMP/ KOAa 

nocneAOBaTenbHOCTM nill, KOTopbifi 6yAeT 
ncnonb30BaH ppn AeMOAynnpoBaHna cumana b 

3TOM KOOpflUHaTe. 

Hy>KHO OTMeTMTb, HTO KaX<AblM H3 ni/IKOB 

MHoronyMeBoro pacnpocTpaHeHUfi M3MeHfleTC^ 
no aMnnnTyAe KaK cpyHKL(Hfl BpeMeHU (Ha cpnr. 1 
noKa3aHO HepoBHbiM rpe6HeM Ka>KAoro nuKa 
MHoronyneBoro pacnpocTpaHeHna). B 
M3o6pa>KeHHOM orpaHMHeHHOM nepnoAe 
BpeMeHU b nuKax MHoronyneBoro 
pacnpocTpaHeHna KpynHbix n3MeHeHHM HeT. B 
TeneHne 6onee npoAon>KMTenbHoro nepnoAa 
BpeMeHU nuKH MHoronyneBoro 

pacnpocTpaHeHMa ncHe3aioT m c xoflOM BpeMeHU 
co3flaioTCJi HOBbie TpaeKTopnn C TeneHMeM 
BpeMeHU nuKH MHoronyMeBoro 

pacnpocTpaHeHun nMeioT TeHfleHLiwio k cnnnHMio 
nnn "pasMbiBaHnio" b mnpoKUM nuK. B to BpeMfi 
KaK Ka>KAbiCi aneMeHT AeMOAynflL^nn cneAMT sa 
He6onbiunMW n3MeH6HnnMH b npeflHa3HaHeHHOM 
eiwy cumane, 3aflana noncKa 3aKni0HaeTCfi b 
reHepupoBaHMM anropwTMa TeKyii^eti o6cTaHOBKM 
MHoronyneBoro pacnpocTpaHeHHH, 

BOCnpMHMMaeMOM 6330BOM CTaHL^MSM. 

B o6bNHoii cucTeMe 6ecnpoBOflHoCi 
TenecpOHHoi^ CBH3H nepeAaTHMK Mo6nnbHoro 
ycTpoPicTBa MO>KeT ncnonb30BaTb BOKOAepHyro 
cucTeMy, KOTopas KOA^pyeT peneByio 
MHCpopMaLjuio b cpopMaTe nepeMeHHoii 
ckopocth. HanpMMep, CKopocTb nepeAann 
AaHHbix mo>k6t 6biTb CHH>K6Ha n3-3a nay3 b 
penn. noHn>KeHHafi CKopocTb nepeAaHH ashhux 
CHM>KaeT ypoBeHb noMex Ana Apyrux 
nonb30BaTenen, Bbi3biBaeMbix nepeAaTHMKOM 
Mo6nnbHoro ycTpoi?icTBa. BoKOAepHaa cucTeMa 
b npneMHOM ycTpoMCTBe, nnn MHbiM o6pa30M 
CB^3aHHafl c npneMHbiM yCTpOi^CTBOM, 
ncnonb3yeTCfl Ana BoccTaHOBneHHH peneBoti 
MHCpopMaL(nn. B AononHeHne k peneBoCi 
MHCpopMaL4nn TonbKO HepeneBaa /iHcpopMaL^Mfl 
wva coMeTaHne Toro m APyroro MoxeT 
nepeflaBaTbca Mo6nnbHbiM ycTpofcTBOM. 

BoKOAep, npuroAHbi/i Ana npMMeHeHna b 
AaHHbix ycnoBunx, onncaH b 3aaBKe Ha naTeHT 
CLUA N 07/713661 "BoKOAep nepeMeHHOM 

CKOpOCTM" OT 11 MHDHfl 1991. 3TOT BOKOAep 
npOM3BOAHT M3 L(HCppOBblX Bbl6opOK peHeBOM 

MHCpopMaLjuu KOAnpoBaHHbie AaHHbie c 
HeTbipbMfl pa3nMHHbiMn ckopoctamm, Hanp. 
OKono 8000 6nTOB/ceK (6/c), 4000 6/c, 2000 
6/c m 1000 6/c Ha ocHOBe peneBOM aKTHBHOCTH 
b TeneHne 20 MMnnnceKyHAHoro (mc) 
cpparMeHTa. Ka>KAbiM cpparMeHT BOKOAepHbix 
AaHHbix cpopMaTupyeTcw AononHMTenbHbiMH 
pa3pflAaMH KaK cneAyioinne cpparMeHTbi 
AaHHbix: 9600 6/c, 4800 6/c, 2400 6/c m 1200 
6/c. OparMeHT c caMofi bncokoK CKopocTbio 
nepeAa^n AaHHbix, KOTopbiM cooTBeTCTByeT 
cpparMeHTy 9600 6/c, Ha3biBaeTcn cpparMeHTOM 
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"nonHOM CKopocTn", cpparMeHT flaHHbix 4800 6/c 
Ha3biBaeToa cppameHTOM "nonoBHHHofi 
CKopocTM", cpparMeHT flaHHbix 2400 6/c 
Ha3biBaeTcs cpparMeHTOM "neTBep™ ckopoctm" m 
cpparMeHT flaHHbix 1200 6/c Ha3biBaeTca 

CppaTMeHTOM "OflHOM BOCbMOM CKOpOCTW". Hm b 

npoL;ecce KOflnpoBaHna, hm b npoL^ecce 
cjDopMaTupoBaHMfl cppanvieHTa MHCpopMauwn 
CKOpOCTM, BKrifOHGHHOM b flaHHbie, He HMeeTca. 
Korfla MotwnbHoe ycTpoficTBO nepeflaeT 
flaHHbie co CKopocTbio, MeHbiueH, 4eM nojiHaa 
CKopocTb, pa6o4nfi uyim nepeflaHHoro cumaria 

M06HJlbHblX yCTpOfiCTB TOT >Ke, HTO 1/1 CKOpOCTb 

nepeflaMM flaHHbix. Hanpniwep, Ha MeTBepTHoti 
CKopocTM cuman nepeaaeTcn ot Mo6unbHoro 
ycTpowcTBa TonbKO MeTBepTb BpeMeHM. B 
Te'-ieHne nponwx Tpex 4eTBepTeW BpeMeHH 
HHKaKoro CHTHana ot Mo6nnbHoro ycrpoCicTBa He 
nepeflaeTCfl. Mo6i/inbHoe ycTpoficTBO BKnioHaeT 
b ce6a paHflOMH3aTop naKeTa flaHHbix. Korfla 
eMy 3aflaioT CKopocTb flaHHbix curHana, KOTopbiM 
HywHO nepeflaTb, paHflOMH3aTop naKeTa flaHHbix 
onpeflenfleT. b TeneHi/ie KaKwx MHTepBanoB 
BpeMeHH Mo6nrbHoe ycTpoticTBO nepeflaeT h b 
Te'-ieHMe Katcnx HHTepBanoB BpeMeHM oho He 
nepeflaeT. Eonee noflpo6HO paHflOMH3aTop 

naTeHT CLUA N 07/846312 "PaHflOMH3aTop 
naKeTa flaHHbix" ot 5 MapTa 1992. 

B 6a30B0M CTaHI^MM Ka>KflblM OTflejlbHblM 

caiman Mo6wibHoro ycTpoficTBa florweH 6biTb 
OTnuMeH ot coBOKynHOCTi/i npuHMMaeMbix 
curHanoB Bbi30Ba, HTo6bi era fleMOflynnpoBaTb 

06paTHO B MCXOflHbIM CMrHajl Bbl30Ba 

Mo6nribHoro ycTpoficTBa. CwcreMa w cnoco6 fljin 
fleMOflynupoBaHUd cMmana Mo6nnbHoro 
ycTpoficTBa, npuHAToro b 6a30BoPi CTaHi^nn, 
onucbiBaioTCfl, HanpwMep, b naTeHTe 5103459. 
$nr. 2 flBnaeTCfl 6noK-cxeMou o6opyflOBaHM?i 
6a30Bofi CTaHi^MM, onucbiBaeMoro i 
5103459, fljifl fleMOflyjinpoBaHMfi 
o6paTHoi'i fiMHUM CBA3M c Mo6nnbHoro 
ycTpoCicTBa. 

06bMHaa 6a30Baa CTaHi4i/ia coflepjKUT 
MHOxecTBO He3aBncuMbix sneMeHTOB noncKa v\ 
flen/ioflynupoBaHUfl. SneivieHTbi noncKa m 
fleMOflynupoBaHna ynpaBnaioTca ycipoHcTBOM 
ynpaBfieHna. B 3tom BapnaHTe BonnoifleHua b 
L(enflx coxpaHeHua bncokom 
npon3BOflHTeribHOCTM cncTeMbi Ka>Kflafl 
Mo6mibHaa CTaHLina b cucTeivie He nepeflaeT 
HenpepbiBHO nnjioT-cuman. OTcyTCTBue 
nmioTa-cumana Ha oopaTHOw jiuhhw cbh3w 
yBennnnBaeT BpeMfl, Heo6xoflMMoe axis 
npocMOTpa Bcex B03MO)KHbix cflBuroB BpewieHU, 
c KOTopbiMM MOJKeT 6biTb npuHST oilman 
Mo6nrbHoro ycTpoiicTBa. 06bNHO nunoT-curHan 
nepeflaeTca c 6onee bucokoH MoiUHOCTbio, neM 
cumanbi Harpy3KW, TeM caMbiM noBbiwaa 
OTHOiueHne cuman-iiiyM npuHMMaeivioro nunoTa 
no cpaBHeHnic c npHHWMaeMbiMW CHmanaMH 
KaHana Harpy3Ki/i. B npoTMBonojio>KHOCTb STOMy 
Ka>Kfloe Mo6nnbHoe ycTpoficTBO b Mfleane 
nepeflaeT curHan o6paTHOM tiuhum CB83U, 
KOTopbiM nMeeT ypoBeHb, paBHbiPi ypoBHio 
moiuhocth, npuHflTOMy ot Ka>Kflora flpyroro 
Mo6nrbHoro ycTpoPicTBa, m nMeeT nosTOMy 
HM3Koe OTHOiueHne cuman-iiiyM. TaioKe 
nnjioT-cnman nepeflaeT M3BecTHyio 
nocneflOBaTenbHOCTb flaHHbix. Be3 

nnjioTa-cumana npoL^ecc noncKa flon>KeH TaioKe 
onpeflennTb, KaKne flaHHbie 6bmn nepeflaHbi. 

flrifl cncTeMbi, noKa3aHHOM Ha cpur. 2, 
Ka>KflbiM snen/ieHT noncKa coflep>KHT oflnH 
npou,eccop BflA, KOTopbiM MO>KeT BbinoriHaTb 



oflHO npeo6pa30BaHne BI1A b TeneHne nepnofla 
BpeMeHM, paBHoro nepnofly cnMBona Yoniua. 
npoL^eccop BI1A nofl^MHeH "peanbHOMy 

BpeMeHM" B TOM CMblCTie, HTO B Ka)KflOM 

MHTepBane cnMBona YojiLua BBOflMTcn oflHa 
senuMMHa n OflHa BennHMHa BbiBOflHTcn M3 EI1A. 
nosTOMy flfifl o6ecne4eHna 6bicTporo npoL^ecca 
noncKa Hy>KHO ncnonb30BaTb HecKonbKO 
sneMeHTOB noncKa. 3neMeHTbi noncKa 
HenpepbiBHO npon3BOflflT CKaHnpoBaHue b 
noncKe HHCpopMaL^noHHoro, HaxoflfiLflerocfl nofl 
ynpaBneHneM KOHTponnepa cncTeMbi, CHmana 
KOHKpeTHoro Mo6nnbHoro ycTpoMCTBa. 
3/ieMeHTbi noncKa CKaHupyioT MHO>KecTBO 
BpeMeHHbix cflBuroB "BOKpyr" HOMHHanbHoro 
nocTynneHMfl curHana npn noncKe 
npon3BefleHHbix cumanoB MHoronyHeBoro 
npoxo>KfleHHfl. Ka>KflbiM M3 sneMeHTOB noncKa 
noflaeT Ha3afl k KOHTponnepy pe3ynbTaTbi 
nponsBOflUMoro hm noncKa. KoHTponnep 
Ta6ynnpyeT sth pe3ynbTaTbi flna 
Mcnonb30BaHHH sneMeHTOB fleMOflynnpoBaHHfl 
nocTynaioifli/iM cnrHanaM. 

Ba30Ban CTaHL(Hfl (cpnr. 2) MMeeT oflHy n 
6onee aHTeHH 12, npMHUMaioiflMX CMmanbi 14 
Mo6nnbHoro ycTpoMCTBa o6paTHOM dhhhh cba3h 

MflKP. 06blHHO OXBaTblBaeMbIM ropoflCKOM 

6a30BoCi CTaHL(neCi paMOH pa36nBaeTCfl Ha Tpn 
noflpaMOHa, HasbiBaeMbix ceKTopaMM. Ha oflHH 
ceKTop npnxoflflTC3 flBe aHTeHHbi, n npi/i stom 
o6bNHas 6a30Baa CTaHL^ns MMeeT Bcero mecTb 
aHTeHH npnen/ia. npuHMiwaeMbie curHanbi 
npeo6pa30BbiBaioTcn c noHnweHneM nacTOTbi flo 
nonocbi HacTOT MOflynnpyiomux ci/ima/ioB 
aHanoroBbiM npneMHbiM ycTpoMCTBOM 16, 
KOTopoe KBaHTwpyeT npuHUMaeMbie cumanbi C n 
K KaHanoB m nocbinaeT 3th L^ncppoBbie 

BeilMMMHbl no HMHMflM 18 B MOfleMbl 20 

KaHa/ibHoro sneMeHTa. Ka>KflbiM MOfleM 
KaHanbHoro aneMeHTa pa6oTaeT ppn oflHoro 
nonb30BaTeTin. MofleM coflep>KMT MHO>KecTBO 
npweMHbix ycTpoRcTB LinqbpoBbix flaHHbix win 
sxieMeHTbi 22, 24 fleMOflyny^nn m MH0>KecTB0 
npkieMHbix sneMeHTOB 26 noncKa. 
MnKponpoLieccop 34 ynpaBnaeT pa6oToi?i 
sneMeHTOB 22 v\ 24 fleMOflynnLinn v\ aneMeHTOB 
26 noncKa. Kofl IILLI nonb30BaTens b Ka>KflOM 
sneMeHTe fleMOflynnpoBaHna h HCKaTene 
npuflaH KOfly Mo6nnbHoro ycTpoticTBa, 
npeflHa3HaHeHHoro 3TOMy KaHa/ibHOMy 
sneMeHTy. MnKponpoL(eccop 34 noaTanHO 
npoBOflMT MCKaTenn 26 no BceMy MHO>KecTBy 
cflBuroB, Ha3biBaeMOMy okhom noncKa, KOTopoe 
no Bepo^THOCTH MO>KeT coflep>KaTb nuK curHana 
MHoronyHeBoro pacnpocTpaHeHun, npuroflHbiti 
Arm 3iieMeHTOB fleMOflynnpoBaHna. flna 
Kax<floro cflBHra sneMeHT 26 noncKa coo6LflaeT 
SHeprnio, KOTopyio oh o6Hapy>Knn b stom 
cflBure. SneMeHTbi 22 v\ 24 fleMOflynnpoBaHMfl 
3aTeM noflKnioHaioTcsi MHKponpoL(eccopoM 34 k 
TpaeKTopusiM, pacno3HaHHbiM sneMeHTOM 26 
noncKa (T.e. onopHbin cumsui mx reHepaTopoB 
niil nepeMeiflaerea, HTo6bi ynopflflo^nTb era 
OTHOCMTenbHO onopHoro curHana oGHapyweHHoii 
TpaeKTopnn). nocne Toro, KaK sneMeHT 
fleMOflynnpoBaHna 3acpnKcupyeTca Ha cumane 
npeflHa3HaHeHHoro eMy cflBura, oh 3aTeM 
cneflyeT stom TpaeKTopnn caM 6e3 
"pyKOBOflCTBa" co CTopoHbi MnKponpoL^eccopa 
flo Tex nop, noKa TpaeKTopua He 3aMpeT v\nv\ 
sneMeHT fleMOflynnpoBaHna He 6yfleT 
noflKnio^eH MUKponpoL^eccopoM k 6onee 
nyHwe/i TpaeKTopnn. 

Ha cpur. 2 noKa3aHa BHyTpeHHfifi CTpyKTypa 
ToribKO OflHoro npneMHoro ycTpowcTBa 22 flnfl 
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npweMa u,ncppoBbix flaHHbix, ho cneflyeT MMeTb b 
BUfly, mto sto othochtch TaioKe n k npHeMHUKy 
24 UMCppoBbix flaHHbix m sneMeHTaM 26 noucKa. 
Ka>KflbiM sneMeHT fleMOflyni/ipoBaHi/m 22, 24 mjim 
sneMeHT 26 noncKa MOfleMa KaHanbHoro 
sneMeHTa HMeeT cooTBeTCTByiomne reHepaTopbi 
36, 38 nocjieflOBaTeiibHOCTM nill C m K m 
reHepaTop 40 nocneflOBaTenbHoc™ I1LU 
KOHKpeTHoro nonb30BaTenfi, KOTopbifi 
ncnonb3yeTca flna Bbioopa KOHKpeTHoro 
Mo6nnbHoro ycTpoPicTBa. Bbixofl 40 
nocneflOBaienbHOCTH nill KOHKpeTHoro 
nonb30BaTenfl MMeeT HCKnioMaioLflHe nornnecKne 
sneMeHTbi 42 n 44 MJ1M flns Bbixofla 
reHepaTopoB 36 u 38 nocneflOBaTenbHoc™ IILU 
C w K flna Bbipaoo™ nocneflOBaTenbHOCTePi 
nill-C' n n LU-K', Korapbie noflaioTCfi k 6noKy 46 
OKaTHfi. OnopHbiti cnman xpoHnpoBaHna 
reHepaTopoB riLU 36, 38, 40 OTperynnpoBaH 
OTHOCMTeribHO cflBi/ira npeflHa3HaHeHHora 
curHana, onaroflapf] neMy 6noK 46 OKaTun 
KoppennpyeT npuHATbie aHTeHHbie BbioopKM 
KaHana Cm Ko nocneflOBaTenbHOCTbio niil-C m 
nLU-K', cooTBeTCTByHDine^i npeflHa3HaHeHHOMy 
curHany cflBi/ira. MeTbipe BbiBOfla 6noKa OKaTMfl, 
cooTBeTCTByKJinne neTbipeM sneMeHTaM 
curHana nill Ha sneMeHT cwmana yoniiia, 
cyMMHpyioTCfl HaKannnBaioLUMMM cyMMarapaMH 
48, 50 n o6pa3y(OT eflMHbiti sneMeHTapHbin 
cnman yoniiia. CyMMWpoBaHHbiM sneMeHT 
curHana yoniua 3aTeM BBOflMTca b npoueccop 
52 EI1A. npoueccop 52 BI1A KoppennpyeT 
MHO>KecTBO H3 npHHHTbix niecTMflecfiTn MeTbipex 
3neMeHTOB cumanoB Yoniua c Ka>KflOM M3 
LiiecTMflecfiTM MeTbipex B03MO>KHbix nepeflaHHbix 

CpyHKL^fi yoniiia H BblBOflMT LUeCTbfleCflT MeTbipe 

BBOflHbie MaTpni^bi flaHHbix nporpan/iMHoro 
peiueHUfl. Bbixofl EriA npou,eccopa 52 E(1A flnn 
KawHoro aneMeHTa AeMOAynnpoBaHMH 3aTeM 
o6"beflHHfieTC5i c BbiBOflaMw flpyrux sneMeHTOB 
AeMOAynnpoBaHna sneMeHTOM 28. BbixoA 
06-beflHHHTenfl 28 flBnaeTCH 
AeMOflynnpoBaHHbiM cuMBonoM "nporpaMMHoro 
peiiieHMfl". flaHHbie nporpaMMHoro peweHWH 
ABnaiOTCfl Bbi6paHHbiM fleMOflynnpoBaHHbiM 

CUMBOnOM, yMHO>KeHHblM Ha BeCOBOtf 

K03cpcf)Mi4neHT co CTeneHbKD flocTOBepHoc™ 

TOTO, HTO OHU npaBHnbHO pacn03HaK)T HCXOflHbltf 

nepeflaHHbiti cnMBon yoniua. llporpaMMHoe 
peweHne 3aTeM noflaeTcs k flewucpparopy 29 
npaMoro ncnpaBneHnq owmSok ana 
nocneflyioineM oopaooTKH, HToGbi BoccTaHOBMTb 
McxoflHbifi cnman Bbi30Ba. 3tot cnman Bbi30Ba 
3aTeM OTCbinaerefl no 4 ncppoBotf umhmh 30, 
KOTopaa HanpaBnseT Bbi30B b TeneepoHHyio 
CTaHLinio o6Lnero nonb30BaHHii (TCOI1) 32. 

AHanornMHO KaxflOMy m sneMeHTOB 
AeMOAynupoBaHMfl 22, 24 Ka>KflbiCi sneMeHT 26 
noucKa coflepxMT TpaeKTopnio nonHbix flaHHbix 
fleMOflynni^nn. SneMeHT 26 noncra OTnuMaeTcs 
ot sneMem-a fleMOflynMpoBaHHfl TonbKO tsm, ksk 
ncnonb3yeTcn Bbixofl, n TeM, mto oh He 
o6ecnennBaeT cne>KeHne no BpeMeHM. flnn 
Ka>Kfloro o6pa6aTbiBaeMoro cflBnra aneMeHT 
noucKa HaxoflMT 3Heprnio Koppenam^n b stom 
cflBnre OKaTueM aHTeHHbix Bbi6opoK, 
HaKonneHneM nx b 3neMeHTapHbie cnrHanw 
Yoniua, KOTopbie BBOflfiTCfi b BI1A, rfle 
BbinonHflerea BI1A n cyMMnpyeTcn 
MaKcnManbHas 3Hep™a Bbixofla BI1A flnn 
Ka>Kfloro cnMBona BI1A, flna Koroporo ncKaTenb 
HaxoflHTCfl Ha CflBnre. OKOHMaTenbHan cyMMa 
coo6maeTcn o6paTHO b MMKponpoi^eccop 34. 
06bWHO Ka>Kflbin sneMeHT 26 noucKa flenaeT 
noiuaroBoe BbinonHeHne no omy noncira BMecTe 



c flpyrnMn KaK rpynna npn noMomn 
MHKponpoi4eccopa 34, npn stom Ka>KAbiM 
sneMeHT noucKa OTfleneH ot coceflHero 
nonoBMHOM sneMeHTapHoro curHana I1LU. TaKMM 
o6pa30M, Ha Ka>Kflofi MaKCMManbHOM bo3mo>khom 
cflBuroBow oiun6Ke MeTBep™ aneMeHTapHoro 
cumajia MMeeren flocTaraHHO SHeprnn 
KoppenfiL(MM, MTo6bi 3acTpaxoBaTbcn ot toto, 
hto TpaeKTopwfl cnynaMHO He nponyi^eHa TonbKO 
noTOMy, mto aneMeHT noucKa He npon3Ben 
KoppenHL(nio c tohhum cflBnroM TpaeKTopun. 
Ilocne nocneflOBaTenbHoro npoBefleHMfi 
sjieiweHTOB noucKa 26 no oi<Hy noucKa 
MHKponpoueccop 34 ou,eHMBaeT pe3ynbTa™ 
o6paTHoro coo6meHnn, OTbicKMBan cunbHbie 
TpaeKTopnn flnn npeflHa3HaMeHMfi sneMeHTOB 
fleMOflynnpoBaHMfl - KaK sto onucbiBaeTca b 
saflBKe Ha naTeHT CUJA N 08/144902. 

ycnoBun MHoronyMeBoro pacnpocTpaHeHMfl 

nOCTOflHHO MeHHIOTCJI npM flBH>KeHWH 

Mo6nnbHoro ycTpoMCTBa no paifoHy oxBaTa 
6a30Bofi CTaHi4nn. Hncno Heo6xoflMMbix noMCKOB 
ycTaHaBnuBaeTca Heo6xoflMMOCTbio 6bicTporo 
HaxroKfleHnn MHoronyneBoro pacnpocTpaHeHna - 
flocTaTOMHO 6bicTporo, MTo6bi TpaeKTopnio 
mo>kho 6bino HopManbHO ncnonb30BaTb 
sneMeHTaMM fleMOflynnpoBaHna. C flpyroM 
CTopoHbi, nncno Hy>KHbix sneMeHTOB 
fleMOflynnpoBaHMfl ABnaeTCfl QbyHKi4neM 
KonnnecTBa TpaeKTopun, o6Hapy>KHBaeMbix 
06bNHO B flaHHbIM MOMeHT flnfi ncnonb30BaHHfl. 

flna yflOBneTBopeHns stom Heo6xoflMMOCTH 

sneMeHT fleMOflynnpoBaHMfi 24 fln3 Ka>KflOM M3 
MeTbipex ncnonbsyeMbix HHTerpanbHbix cxeM 
(MC) fleMOflyn^Topa flna o6i^ero Mucna 
MeTbipex sneMeHTOB fleMOflynnpoBaHMfl h 
BocbMM ncKaTeneti Ha oflMH MOfleM KaHanbHoro 
sneMeHTa. Ka»<AbiM M3 stux ABeHaAUaTH 
sneMeHTOB o6pa6oTKn coflep>KHT Tpaeiaopnio 
nonHbix flaHHbix fleMOflynnpoBaHMfi, 
npoLjeccop BflA, KOTopbifi 

d Oonbiuoe v\ floporoe Mecro npn 
nHTerpanbHoi^ cxeMe. 
KpoMe MeTbipex MC fleMOflynsiTopa MOfleM 

MOflyn^Topa v\ HC aenincppaTopa npflMoro 
ncnpaBneHMfl olum6ok flnn o6mero Mncna 6 
MunoB HC. flnsi ynpaBneHna sneMeHTaMU 
fleMOflynnpoBaHMfl n sneMeHTaMM noucKa n 
comacoBaHHB nx pa6oTbi Tpe6yeTca MoiflHbM n 
floporon MHKponpoL(eccop. 3tm cxeMbi b tom 
BMfle, b KaKOM ohm BbinonHeHbi b MOfleMe, 

nOJlHOCTbKD He3aBHCMMbl, H HM Hy>KHO 

nocTO^HHoe "pyKOBOflCTBo" MMKponpoL(eccopoM 
34 flna nocneflOBaTenbHoro npoBefleHna no 
npaBMUbHbiM cflBMraM n a™ onepwpoBaHWH 
BbixoflaMn BI1A. no Ka>KflOMy cnMBony Yoniua 
MHKponpoL(eccop npuHMMaeT nepepbiB, MTo6bi 
o6pa6oTaTb Bbixoflbi BI1A. TonbKO STa crapocTb 
nepepbiBa o6ycnaBnMBaeT Heo6xoflHMOCTb 
MHKponpoL(eccopa 6onbiiioii moiuhoctm. 

BonbLUMM npewMymecTBOM 6bina 6bi 3aMeHa 
luecTM HC, Hy>KHbix fln3 MOfleMa, Ha oflHy MC, 
Ann KOTopoCi noTpe6oBancw 6bi MeHbLUMM o6"beM 
MMKponpoL(eccopHoro o6ecneMeHM5i, TeM caMbiM 
6binM 6bi CHUxeHbi HenocpeflCTBeHHbie 

M3flep>KKM Ha MC M npOM3BOflCTBeHHbie 

M3flepjKKM Ha MOfleM m 6naroflapa MeMy mo>kho 
6bino 6bi ncnonb30BaTb 6onee fleiueBbie 
MMKponpoi4eccopbi (nn6o, KaK BapnaHT, oflHH 
6onee MoiflHbiPi npoL^eccop flna o6ecneMeHnn 
HecKonbKnx MOfleMOB KaHanbHoro sneMeHTa 
cpa3y). HeflocTaTOMHO ncxoflMTb TonbKO m 
MHHnaTiopM3ai^MM KOMnoHeHTOB npw 
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H3r0T0BJieHMM HC M COBMeLfleHMfl LUeGTH 

KpucTannoB b oahom - Hy>KHO 
nepeKOHCTpynpoBaTb cpyHflaivieHTanbHyio 
OTpyKTypy fleMOAynsrapa pf\n flewcTBHTenbHO 
peHTa6enbHoro MOAen/ia Ha oahom KpucTaxixie. 

M3 BblllieM3nO>KeHHOrO OHeBMAHO, 4T0 

Heo6xoAMMbi TaKOM np^eM curHanoB m TaKoe 
ycTpoMOTBO o6pa6oTKM cumanoB, KOTopbie 
Mornn 6bi fleMOflynnpoBaTb CMman Bbi30Ba 
paciunpeHHoro cneKTpa c MeHbiuuMn 
3aTpaTaMH, n sto 6onee peHTa6enbHO c tohkm 
3peHHfl CTpyKTypbi. 

flaHHoe n3o6peieHne 3aKnicHaeTCfl b 
eAUHOM MHTerpanbHOM npou,eccope noncKa, 
KOTopbifi MO>KeT 6bi0Tpo OL^eHMBaTb oonbwoe 
Mucno GflBuroB, noTeHL^nanbHO caflep>KaLLiMX 
MHoronyneBoe pacnpocTpaHeHwe 
npuHMMaeiviora cnrHana Bbi30Ba. flna CMoreMbi, 
noKa3aHHOM Ha cpur. 2, Ka>KAbiM MCKaTenb 
coflep>KHT oahh npoLieccop BI1A, KOTopbiPi 
MO»ceT BbinojiHflTb oaho EI1A Ha pacneTa OflHOrO 
CMMBona yojinia. flna Toro, HTo6bi nonyHMTb 
flonoriHUTenbHyio npow3BOflWTenbHOCTb 
o6pa6oTKM b cucTeMe, Hy>KHO ee flononHMTb 
sneMeHTaMU AHCKpeTHoro noncKa, Kax<Abi£i H3 
KOTopbix MMeeT cbom co6cTBeHHbiM npoL;eccop 
BI1A. 

OCHOBHOM OC06eHHOCTb(0 flaHHOTO 

n3o6peTeHnn aBnaeTCfl pa3"beflMHeHne 
ycTaHOBneHMfi nocneAOBaTenbHOOTM 
npou,eccopa EI1A ot peanbHoro BpewieHM m 
ucnojib30BaHne BMecra 3Toro oflHoro 
KBaHTOBaHHoro no BpeMeHU npoL(eccopa BI1A 
cobmgctho ppa npou,eccoB AeMOflynflLJMM M 

npenMy^ecTBaiyu 6bicTpoM o6pa6oTKM EI1A, 
Hy>KHO HTo6bi npoL(eccop BnA CHa6>Kancfl 

6blCTpblM nOTOKOM flaHHblX. flaHHOe 

H3o6peTeHne BKntoHaeT b ceoa aopcpeKTMBHbifi 
MexaHH3M noAanw flaHHbix k npou,eccopy EI1A. 
KpaTKoe M3no>KeHne cymecTBa M3o6peTeHMfl 
ComacHO flaHHOiviy M3o6peTeHMio 
AeMOAynflTop CMrHana ana cucTeMbi cbh3m 
paonjupeHHoro oneKTpa Mcnonb3yeT eflUHbiw 
MHTerpanbHbitf npou,eccop noMCKa Ana 6bicTpoM 
oi^eHKM eofibiuoro Hucna cabmtob, KOTOpbie 
noTeHunaxibHO coflep>KaT MHoronyneBoe 
pacnpocTpaHeHne npuHMMaeMoro cnrHana 
Bbi30Ba. no 3aBepujeHnn noncKa MHTerpanbHbitf 
npoLieccop noncra npeflCTaBnaeT CBOAKy 
HaMoonee B03MO)KHbix TpaeKTopMtf Ana 

3J1GMeHTOB fleMOflynMpOBaHHfl. 

fleticTBne MHTerpanbHoro npoLieccopa 
nonoKa ocHOBbiBaeTca Ha fleMOflynflL^nn 
aHTeHHbix Bbi6opoK, KOAnpoBaHHbix no Yonwy c 
noMoiAbio npoLjeccopa BbicTporo 

npeo6pa30BaHMfl AAaMapa (EI1A). npoLieccop 
BI1A MO>KeT AeticTBOBaTb bo mhoto pa3 6bicTpee 
CKopocTM b peanbHOM BpeMeHn, c KOTopotf 
AaHHbie npnHMMaioToa. HanpnMep, b 
npeAnoHTWTenbHOM BapnaHTe ocymecTBneHMH 
npoLieccop BI1A MO>KeT 3a to Bpen/m, b TeneHwe 
KOToporo cncTeivia npuHnMaeT flaHHbie b oamh 
onMBon Yoniua, npon3BGCTn 32 pe3yiibTaTa 

KOppenflL4MH CHMBOflOB YojiLua. 

fl/ifl peanu3aL^nn B03MO>KHOCTe£i 6bicTporo 
npoL;eccopa EI1A Heo6xoAHMO, MTo6bi cucTeMa 
noAaBana k npoL^eccopy BI1A AaHHbie o 

COOTBeTCTByfOLAefi BblOOKOM CKOpOCTbfO. B 

npeAnoHTHTenbHOM BapnaHTe ocyiAecTBneHMi/i 
aHTeHHbie Bbi6opKH MOflynnpoBaHbi b 
paciunpeHHOM cneKTpe n Aon>KHbi 6biTb cxaTbi 
AO nx nooTynneHna b npoL^ecoop BI1A. 

HTo6bi noflaTb cm-Han Ha bxoa 6noKa c>KaTMq 
Tpe6yioTCfl ABa 6ycpepHbix ycTpowcTBa: nepBoe 



Hyx<HO Ann xpaHeHna aHTeHHbix Bbi6opoK 
flaHHbix, a BTopoe - flna xpaHeHna Bbi6opoK 
nocneAOBaTenbHOOTM nUJ. nocKonbKy y 

aHTeHHbix Bbl60pOK 6MT0B CBfl3aHHblX C HMMM 

flaHHbix 6onbiue, HeM 6htob, CBfl3aHHbix c 
nocneflOBaTenbHOCTbio nUJ, u,enecoo6pa3HO 
orpaHUMHTb KonnnecTBO noflne>KaiAMX 
3anoMMHaHMio aHTeHHbix Bbi6opoK, Aa»ce ecnn 
sto 03HanaeT yBennneHne KonnnecTBa 
xpaHMMbix AaHHbix nocneAOBaTenbHOOTM nuJ. 
Bycpep Bbi6opKM b npeflnoHTMTenbHOM 
ocymecTBneHMM MO>KeT xpaHMTb AaHHbie b ABa 
CMMBona yonnia. Oh 3anMCbiBaerefl m 
CMMTbiBaeTca Kpyroo6pa3HO. Bycpep 
nocneAOBaTenbHOOTM niil b npeflnoHTMTenbHOM 
sapMaHTe ocyLAecTBneHMH coflep>KMT AaHHbie b 
neTbipe cm m Bona yonma. 

flna ycrapeHMfl Kpyroo6pa3Horo AeMCTBMfi 
6ycpepa Bbi6opKM pa6oTa MHTerpanbHoro 
npoLieccopa noMCKa pa36MBaeTC3 Ha rpynnu 
AMCKpeTHbix noMCKOB. Ka>KAaa rpynna 
AMCKpeTHbix noMCKOB Ha3biBaeTCfl "rpe6HeM 
noncKa". Ka>KAbiM flMCKpeTHbiM noMCK 
Ha3biBaeTca "sneMeHTOM rpe6Hn". Ka>KflbiM 
sneiuieHT rpe6Hfl cooTBeTCTByeT AaHHbiM b oamh 
CMMBon yoniua m oflHOMy fleMCTBMio 
npeo6pa30BaHMfl npoLieccopoM BI1A. 
KonbL^eBOM 6ycpep AeticTByeT TaKMM o6pa30M, 
hto Ka>KflbiM nocneAyioLAMM sneMeHT rpe6Hfl b 
rpe6He noMCKa flBnaeTca cabmtom c 
npeAiiiecTByioLAero aneMeHTa rpe6Hfl Ha OAHy 
nonoBMHy sneMeHTa CMrHana 

nocneAOBaTenbHOOTM riLU m Ha oflHy nonoBMHy 
CABMra bo BpeMeHM. B stom KOHCpMrypaL(MM 
Ka»<AbiM aneiweHT rpe6Hfl b o6nieM rpe6He 
noMCKa KoppenMpyeTca c oahom m tom >Ke 
nocneflOBaTenbHOCTbio nill. 

Tpynnw rpe6Heti noMCKa mo>kho onpeflenMTb 
b OKHax noMCKa. Tpynnbi okoh noMCKa mo>kho 
onpeflenMTb K; 



MMKponpoi^eccopoM, 
napaivieTpoB. HHTerpanbHbiM 
npoueccop noMCKa 3aTeM BbinonHaeT 
Ha3HaHeHHbie noMCKM m noflaeT pe3ynbTaTbi 
o6paTHO MMKponpoL(eccopy, npM stom flpyroro 
BXOAa M3 MMKponpoueccopa He MMeeTca. TaKMM 
o6pa30M, MHTerpanbHbiM npoL(eccop noMCKa 

BbinOnHSieT MHO>KeOTBO nOMCKOB - 6blCTpO M 0 
MMHMManbHbIM 06"beMOM B3aMM0fleMCTBMf1 

npoLieccopa. 

KpaTKoe onucaHne HepTewefi 

B AanbHeMiueM M3o6peTeHMe noacHaeTCfl 
noflpo6HbiM onMcaHMeM ero BonnoifleHMH co 
ccbinKaMM Ha conpoBO>KAaioiAMe 4epTe>KM, Ha 
KOTopbix: 

cpMr. 1 M3o6pa>KaeT A^arpaMMy CMrHana 
MHTeHCHBHOTO MHoronyHeBoro 
pacnpocTpaHeHMH, 

cpMr. 2 M3o6pa>KaeT 6noK-cxeMy M3BecTHOM 
cucTeMbi fleMOflynnpoBaHwa b ceTH CBB3H, 

cpMr. 3 M3o6pa>KaeT npMMep OMCTeMbi CBfl3M 
MflKP cornacHO HacTORifleMy M3o6peTeHwio, 

cpMr. 4 - 6noK-oxeMy MOAeMa KaHanbHoro 
sneivieHTa, BbinonHeHHoro cornacHO 
HacTOfiifleMy nsoBpeTeHMio, 

cpMr. 5 - 6noK-cxeMy npoLieccopa noMCKa, 

cpMr. 6 M3o6pa>KaeT KonbLieBOM xapaiaep 
6ycpepa aHTeHHOM Bbi6opKM, Mcnonb3yioLLiero 
nepBbiki cflBur cornacHO M3o6peTeHmo, 

cpMr. 7 - KonbLieBOM xapaKTep 6ycpepa 
aHTeHHOM BbioopKM ppR BToporo HaKonneHMfl 
nepBoro CABMra Ha cpMr. 6 cornacHO 

H306peTeHMK), 

cpMr. 8 - KonbLieBOM xapaKTep 6ycpepa 
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amem-iow BbiGopKM flna BToporo GflBura 
comacHO H3o6peTeHMio, 

cpur. 9 - rpacpHK, H3o6pa>Kaiom i tfM, KaK 
wcKaTenb o6pa6aTbiBaeT Bxofl npi/ieMHoro 
ycTpoMCTBa KaK cpyHKU,wo BpeMeHM comacHO 

M306peTGHM10, 

cpur. 10 - 6noK-cxeMy BxoflHbix KacKaflOB 
ncKaTenn comacHO n3o6peTeHnio, 

cpur. 11 - 6noK-cxeiviy onoKa OKaTun b 
MCKaTene comacHO M3o6peTeHHfo, 

cpur. 12 - 6noK-cxeMy pe3ynbTKipyiom,ero 
npoL4eccopa wcKaTenn comacHO H3o6peTeHMK), 

cpur. 13 - 6noK-cxeMy norHHecKow cxeMbi 
ynpaBneHws nocneflOBaTenbHOCTbio ucKaTena 
comacHO n3o6peTeHMio, 

cpur. 14 - oxewiy xpoHHpoBaHua, 
n3o6pa>Kafoii(yfo nocneAOBaTe/ibHOCTb 
o6pa6oTKM Ha cpur. 5 n cooTBeTCTByiom,ne 
oooTOAHMfl onpefleneHHbix sneMeHTOB 
norHMecKOM cxeMbi ynpaBneHna Ha cpur. 13, 
comacHO H3o6peTeHMio, 

cpur. 15 - BapnaHT 6noK-cxeMbi npo 4 eccopa 
noucKa comacHO n3o6peTeHMio. 

OnuoaHne npeflnoHTMTeribHoro BapnaHTa 
ocyinecTBneHHfl H3o6peTeHns 

HacToamee H3o6peTeHne mo>k6t 
npHMeHHTbCfl b pa3Hoo6pa3Hbix cucTeMax 
nepeAaMM aaHHbix, a b npeAnonwenbHOM 
BapnaHTe ocyiflecTBneHMfl, i/i3o6pa>KeHHOM Ha 
cpur. 2, b cucTeMe 100 nepeflam/i penn n 

flaHHblX, B KOTOpOii KOHTpOnnep CMCTeMbl V\ 

nepeKnic-iaTenb, Ha3biBaeMbie noflBn>KHoi/i 
KOMMyTai^MOHHOM TenecpoHHofi OTaHL^neCi 
(I1KTC) 102, TaK>K© BbinonHfliOT cpyHKi^MM 
MHTepcpePica w ynpaBneHHS flna o6ecneMeHMfl 

Bbl30BOB Me>Kfly MOSHflbHblMM yCTpOtfCTBaMM 

104 n 6a30BbiMH GTaHU,MflMM 106. nKTC 102 
Taioxe ynpaB/iaeT TpaccwpoBKofi Bbi30BOB Meatfly 
TenecpoHHoti CTaHU,neM o6w,ecTBeHHoro 
nojib30BaHna (TCOn) 108 n 6a30BbiMH 
OTaHL^MAMM 106 Ana nepeflann b Mo6nnbHbie 

yCTpOMCTBa 104 M H3 3TMX yCTpOMCTB. 

MoaeM 110 (cpur. 4) KaHanbHoro sneMeHTa n 
Apyrne sneivieHTbi HHCppacrrpyKTypbi 6a30Botf 
CTaHi^nn pa6oTaKDT no MeTOAMKe MflKP n c 

CpOpMaTaMH A3HHblX, OnUGaHHbIMM B 

ynoMAHyTbix Bbiwe naTeHTax. MHOxcecTBO 
3HT9HH 112 noflaeT cuman 114 o6paTHofi jimhuh 
oba3m b npneMHoe ycTpoMCTBO 1 1 6 aHanoroBoro 
nepeAaTHnKa. llpweMHoe ycTpotfcTBO 1 1 6 
aHanoroBoro nepeflaTHHKa npeo6pa3yeT cuman 
c noHM?KeHMeM nacTOTbi flo nonocbi nacTOT 
MOflynnpyioiflux cumanoB m flenaeT Bbi6opKy 
cpopMbi cumana, b BooeMb pa3 npeBbiLuaroinyK) 
MacTOTy cneflOBaHws sneMeHTapHbix noobinoK 
nLLI. npneMHoe ycTpoficTBO 116 aHanoroBoro 
nepeAamnKa noflaeT u,ncppoBbie Bbi6opKH k 
MOfleiyy 110 KaHanbHoro sneMeHTa nepes 
onman 118 06-beflMHMTenbHOM nnaTbi 6a30Botf 

OTaHL^MH. fl/lfl aKTMBHOrO Bbl30Ba BXOflHbie 

KacKaflbi 122 fleMOflynfiTopa v\ MHTerparibHbiPi 
npou,eccop 128 noi/icKa M3onnpyioT cuman 
KOHKpeTHoro Bbi30Ba ot MHO>KecTBa onrHanoB 
Bbi30Ba, coflep>KaiflMxcfl b curHane o6paTHOki 
mum CBA3H nocpeACTBOM 

nocneflOBaienbHOCTeM n LJJ , KaK sto onucaHO b 
ynoMAHyTbix Bbiiue naTeHTax. 

MoAeM 110 KaHanbHoro sneMeHTa (cpur. 4) 
ooAep>KHT eAHHbifi nHTerparibHbiti npoi^eooop 
noMCKa 128 ppx pacno3HaBaHHfl curHanoB 
MHoronyHeBoro pacnpocTpaHeHna b 
npHHMMaeMOM curHane. MofleM 110 KaHanbHoro 
sneMeHTa coAep>KHT eAUHbiM npoLieooop 120 
BbicTporo npeoc3pa30BaHMfl AflaMapa (BI1A), 
pa6oTaioL4Mti b pe>KHMe pa3AeneHMfl BpeMeHM v\ 



o6cny>KHBaK3inMM h HHTerpanbHbin npoL^eccop 
128 noncKa n BXOAHbie KacKaAbi 122 
AeMOAynfiTopa. npou,eccop 120 BI1A 
oornaooBbiBaeT BXOAHbie flaHHbie c Ka>KAbiM 
BD3MO>KHbiM CMMBonoM Yoniua. B stom cnyMae 
MMeeTCfl 64 B03MO>KHbix CMMBona Yoniua. 
npoL4eccop 120 BI1A BbiBOflHT ypoBeHb 3Heprnn, 

COOTBeTOTByiOLUMti Ka>KflOMy M3 64 B03MO>KHblX 

onMBonoB Yoniiia, rAe noBbiiueHHbie ypoBHH 
3Heprnn yKa3biBaioT Ha 6onee BbicoKyio 

BepOflTHOCTb TOrO, HTO COOTBeTCTByK)LU,Hfi 

CMMBon Yoniua 6bin AeticTBnTenbHbiM 
nepeAaHHbiM CMMBonoM. fleTeKTop 160 
MaKCHManbHoro npaBflonoflo6ws onpeflen^eT 

CaMbIM KpynHblM BblXOfl H3 lUeOTMfleOflTM 

MeTbipex BbixoAOB nnfl Ka>Kfloro BXOAa b 
npoL^eooop 1 20 BI1A. 

MaKcnManbHaa 3Heprna n MHAeKC cnMBona 
yoniua 3aTeM nooTynaioT k MHTerpanbHOMy 
npoueccopy 128 noncKa n KOHBeMepHOMy 
npoi^eccopy 126 fleMOflyn^Topa. KoHBeitepHbiCi 
npoL^eccop 126 AeMOAynarapa i 
cpyHKUMM, HMeiomnecfl e 
HenHTerpanbHbix sneMeHTax AeMOAynai^nn, 
KOTopwe He ocyLnecTBneHbi bo bxoahnx 
KacKaAax 122 AeMOAynarapa, ho MoryT 

TeM >Ke cnoco6oM KBaHTOBaHns BpeMeHU, hto v\ 
npoLieccop 120 BI1A. KoHBetiepHbiM npoL^eccop 
126 AeMOflyJi^Topa TaioKe ynopflflOMMBaeT bo 
BpeMeHM m 06-beAHHfleT flaHHbie CMMBonoB, 
npMHATbie Ha pa3nMMHbix cflBurax. b eflUHbM 
noTOK fleMOAynnpoBaHHbix cuMBonoB 
"nporpaMMHoro peiueHM3", KOTOpbiPi 
yMHOxaeTcn Ha BecoBOM KoscpcpnLineHT flnn 
onTMMM3ai4MM pa6oTbi o6pai4eHHoro 
nepeMe>KMTenfl - fleiuncppaTopa 130 npflMoro 
ncnpaBneHMfl oujm6ok. KpoMe aroro, 
KOHBe^epHbiM npoi^eccop 126 fleMoaynnTopa 
BbmncnneT ypoBeHb moiahocth npMHUMaeMoro 
cumana. M3 ypoBHS npuHfiTOM moi^hootm 
co3flaeTcn nHflUKai^^ifl ynpaBneHns MoiAHOCTbio, 
KOTopaa flaeT KOMaHfly Mo6nnbHOMy ycTpoticTBy 
noBbicnTb wtva noHH3MTb nepeflaioiiiyic 

MOlUHOCTb M06nnbHOrO yCTpOfiCTBa. MHAMKaL(Hf1 

ynpaBneHMfi Moii(HOCTbio 3aTeM nepeflaerefl 
nepe3 MOflyn^Top 140, KOTOpbin cyMMnpyeT 
HHflUKai^nio k nepeflaHHOMy 6a30BoCi ciaHuy\ew 
cnrHany flna npneMa Mo6nnbHbiM ycTpoMCTBOM. 

noTOK cuMBonoB nporpaMMHoro peiueHMfl 
BbiBOflHTca k o6pameHHOMy 

nepeMe>KHTenio-AeiuncppaTopy 130 npjiMoro 
ncnpaBneHMS ollih6ok, rfle oh npoxoflMT 
o6paTHoe nepeMe*;eHne n fleiuncppyeTca. 
MuKponpoLieccop 136 KaHanbHoro sneMeHTa 
ynpaBnseT BceM npoL(eocoM fleMOAynnpoBaHMfl 
m nonynaeT BoccTaHOBneHHbifi curHan Bbi30Ba 
ot ogpaii^eHHoro nepeMe>wiTenfl-flewMcppaTopa 
npfiMoro ncnpaBneHUfl oluh6ok no MHTepcpewcy 
134 lUHHbi MHKponpou,eccopa. CurHan Bbi30Ba 
3aTeM Tpacc^pyeTCH no KaHany 121 o6paTHoPi 
noflann u,ncppoBbix flaHHbix b nKTC 102, 
KOTopan coeflHHweT Bbi30B nepe3 TCOn 108. 

TpaeKTopnn flaHHbix npflMOM nMHMM 0B33M b 

OCHOBHOM MfleT K3K l^HBepCHfl CpyHKl^MM, 

KOTopwe npeflCTaBneHbi fln^ o6paTHOM nnHnn 
CBA3M. Cuman noflaeTca v\z TCOn 108 nepe3 
nKTC 102 m nnHMio 121 o6paTHoi^ noflanu 

l^MCppOBblX flaHHblX. JlMHMfl 121 OCJpaTHOtl 

noflann u,i/icppoBbix flaHHbix o6ecneMHBaeT bxoa 
k KOAnpyioiASMy yoTpoticTBy-nepeMe>KMTenio 
138 nepe3 MMKponpoL(ecGop 136 KaHanbHoro 
sneMeHTa. nocne KOflnpoBaHun v\ nepeMexeHun 
flaHHbix KOflnpyioiflee 
ycTpoPicTBO-nepeMe)KMTenb 138 noflaeT fl 
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k MOflyiifiTopy 140, rAe ohh MOAynnpyioTCfi no 
MeTOfly, pacKpbiTOMy b ynoMHHyTbix Bbiiue 
naieHTax. Bnxoa MOAynnrapa noAaeTca k 
oyMMaTopy 142 nepeflaMM, rfle oh cyMMMpyeTca 
c BbixoAaMn APyrux moasmob KaHanbHoro 
sneMeHTa flo npeo6pa30BaHMfl c noBbimeHneM 
nacTOTbi ot nonocbi nacTOT MOflynnpyioii^MX 
ci/imanoB m ycwni/iBaeTCfl b npneMHOM 
ycTpotioTBe 116 aHajioroBoro nepeAaTHUKa. 
CyMMaTop nepeAaMM, cooTBeTCTBy(om,nCi 
Ka>KAOMy sneivieHTy 110, MO>KeT 6biTb 
KacKaAnpoBaH KacKaAHbiM BKnioMeHueM b BMAe 
wneficpa, Korapoe b nrore AaeT OKOHHaTenbHyio 
cyMMy, noAaBaeiviyio k aHanoroBOMy 
npueivionepeAaTHnKy pf\s\ BemaHns. 

CyTb noncKOBoro npou,ecca 3aKni04aeTCfl b 

TOM, HTO KBaHTOBaHHbIM BO BpeMeHM npOL^eCCOp 

120 BI1A (cpMr. 5), KOTopbiCi, KaK yKa33HO Bbiiue, 
nononb3yeTcn o pa3AeneHneM pe>KMMa Mex<Ay 
HHTerpanbHbiM npoM,eccopoM noncKa 128 v\ 
BXOAHbiMM KacKaAaiwn 122 AeMOAynflTopa. 
IIomumo npoupccopa 120 EI1A, paooTatomero b 
pe>KMMe pa3fleneHMfi BpeMeHM, m A^TeKTopa 160 
MaKOHManbHoro npaBAonoAo6nn MHTerpanbHbiPi 
npou,eccop nowao 128 caMOCToaTeneH, 
caMoynpaBnseM n caMOAocTaToneH. B 
yKa3aHHOM Bbiiue nopsiAKe npoi4eccop 120 BI1A 
MoxeT BbinonHflTb npeo6pa30BaHne cmmbojiob 
yojiiua b 32 6bicTpee, neM npou,eccop BI1A 52 
(cpi/ir. 2). 3Ta xapaKTepwcTMKa 6bicTporo 
npoBeAeHMfl npeo6pa30BaHMH ycunnBaeT 
KBaHTOBaHHbie bo BpeMeHM pa6oHMe noKa3aTenM 
MOfleMa KaHanbHoro sneMeHTa 110. 

B npeflnoMTMTeribHOM BapuaHTe 
ocymecTBreHMfl npoueccop 120 BI1A BbinormeH 
c ncnonb30BaHneM luecTMCTyneHMaTotf ce™ 
"6a6oHKa". 3tm cTpyioypbi ceTH "6a6cwKa" 

XOpOLJJO H3BeCTHbl B TeXHMKe, OHH 

o6ecneHHBaK)T scpcpeKTHBHbiti MexaHM3M pf\n 
BbinoriHeHUR BI1A ksk c tomkm 3peHna CBep,e\wn 
AO MMHMMyMa KonnnecTBa norunecKnx 
sneMeHTOB n onepaLinR, TaK m c tomkm 3peHkia 
KOJinnecTBa n CKopooTM nepnofla noBTopeHMfl 
TaKTOBbix MMnynbcoB a™ 3aBepiueHMfl 
npeoGpa30BaHMfl. 

CeTb "6a6oHKa" mojkho ucnonb30BaTb pym 
co3AaHna oopaTHoro npeo6pa30BaHua, otmgtmb 
ouMMeTpnK), KOTopaa npuMeHfleTca pym 
0O3AaHnn CMMBonoB yoniua. OyHKi^nio yoniua 
nopfiAKa n mo>kho peKypcuBHO onpeAerwb 
cneAyioLAMM o6pa30M: 

rAe W o6o3Ha4aeT norwHecKoe AononHeHue 
W, mh|i| =0. 

B npeAno^TMTenbHOM BapnaHTe 
ocymecTBreHMfl nocneAOBaTenbHOCTb yoniua 
reHepupyeTOfl, rAe n = 6, nosTOMy 
6-CTyneHHaTaa MaipnL;a "6ao"oHKa" 
ncnonb3yeTC^, mo6bi KoppennpoBaTb Bbi6opKy 

64 BXOAOB C Ka>KAOM B03MO)KHOM H3 64 CpyHKl^Htf 

yoniua. MaTpnL(a "6a6oHKa" npeACTaBnaeT 
co6om pap, 6 napannenbHbix cy m m aTopoB . 

MTo6bi ucnorib30BaTb npewMymecTBa 
npoLieooopa 120 5I1A, npon3BOAHTeribHOCTb 
KOToporo b 32 pa3a npeBbiiuaeT 
npon3BOflHTeribHOCTb ero noA'-iMHeHHoro 
peanbHOMy BpeMeHM aHanora, npoLiecoop 120 
BI1A Aon)KeH 6biTb o6ecne4eH bncokom 
CKopocTbio BBOAa AaHHbix b npoL(eGC. Bycpep 
172 Bbi6ophcu Bbino/iHeH cneL^waribHO ppa stom 
i\enw. Bycpep 172 Bbi6opKM 3anncbiBaeTca n 
cm/iTbiBaeTCfl KpyroBbiM MeTOAOM. npoLieoo 
noncKa rpynrmpyeTCfl b MHO>KecTBa noncKOB 

OAHOfO GABMra. CaMbIM BblCOKMM ypoBHeM 



rpynnMpoBaHMfl a 
noncKa. Ka>KAoe MHO>KeoTBO aHTeHHoro noncKa 
coGTaBnaeTGA m MHOKecTBa okoh noncKa. 
06bNHO Ka>KAoe okho nonoKa b oahom 
MHO>KecTBe aHTeHHoro noncKa aBnneTCfi 
rpynnow TO>KAecTBeHHO BbinonHaeMoro noncKa, 
rAe Ka>KAoe okho noncra b aHTeHHOM noncKe 
npuHMMaeT AaHHbie ot oahom aHTeHHbi. Ka>KAoe 
okho nonoKa oootomt H3 pflAa rpe^HeM nonoKa. 
Tpe6eHb noncKa aBnaeTCfi MHO>KecTBOM 
nocneAOBaTeribHbix cabhtob noncKa, kotophm 
BbinoiiHfieTCfl bo BpeMeHHOM SKBMBaneHTe 
ATiMTerbHOCTM cuMBona Yoniiia. Ka>KAbiCi 
rpe6eHb noMCKa coctomt H3 MHO>KecTBa 
sneMeHTOB rpe6H3. Ka>KAbiM aneMeHT rpe6Hfl 
npeflCTaBnneT oamh noMCK Ha flaHHOM cflBMre. 

B Hanane npoi4ecca nonoKa 
MMKponpoi^eccop 136 KaHanbHoro sneMeHTa 
nocunaeT napaMeTpbi, onpeAenflioiAne okho 

nOMCKa, KOTOpOe MO>KeT 6blTb MaCTbK) 

MHOxecTBa aHTeHHoro noncKa. UJupMHa oma 
noncKa MO>KeT o6o3HaHaTbca 
cumaria nill . KonnneoTBO rpe6Heti 
Heo6xoAMMoe Ana 3aBepnieHMfl OKHa n 



sneMeHTOB cumana riLU, onpeAeneHHbix b OKHe 
noncKa. KonnHecTBO aneMeHTOB rpe6Hfl b 
pacneTe Ha rpe6eHb noncKa mo>kho onpeAennTb 
MUKponpoueccopoM 136 KaHanbHoro aneMeHTa 
nn6o era mo>kho 3acpnKcnpoBaTb HeKOTopbiM 

nOCTOflHHbIM HUCnOM. 

Ha npuMepe MHOKecTBa cumanoB, 
nocTynaioii^nx Ha 6a30Byio CTaHL(nio ot oahoto 
Mo6wnbHoro ycTpoticTBa (cpnr. 1), CTaHOBMTCfi 
6onee achom BsanMOCBasb OKHa noMCKa, rpe6HH 
noncKa n aneMeHTa rpe6Hd. BepTHKanbHaa ocb 
npeACTaBnfieT MOLL(HOCTb, npuHSTyio b 
Aei4n6ennax (flB). ropn30HTanbHa;i ocb 
npeacTaBnaeT 3aAep>KKy bo BpeivieHU 
nocTynneHMfi cumana n3-3a 3aflep>i<eK 
MHoronyneBoro pacnpocTpaHeHnn. Oob (He 
noKa3aHa), Mflymaa b noHCKOBbifi Bbi30B, 
npeacTaBnaeT oerMeHT BpeMeHn. Ka>KAbin nuK 

nocTynun b oaho h to >i<e BpeM^ : ho nepeAaH 

M06MJlbHblM yCTpOMCTBOM B pa3Hoe BpeMB. 

ropM30HTaribHyio oob mo>kho CHUTaTb 
MMeioLnefi 3neMeHTbi cflBHra aneMeHTa CHTHana 
nUJ. B nio6oe AaHHoe BpeMfi 6a30Baa CTaHL|nn 
npuHMMaeT pa3Hoo6pa3Hbie cumanbi ot oahoto 

M06nnbHOTO yCTpO/iCTBa, Ka>KAblil M3 KOTOpblX 

npoiuen pa3Hyio TpaeKTopnio m MO>KeT HMeTb 
3aAep>KKy, OTnMMaioi^yiocyi ot APyrnx. Cuman 
Mo6nnbHoro yoTpoPicTBa MOAynnpyerea 
nocneAOBaTeribHOCTbio riLU. 3K3eMnnsip 
nooneAOBaTenbHOOTM nUJ TaioKe reHepupyeTca 
Ha 6a30BOM CTaHLiuu. Ha 6a30BOM CTaHL^MM, ecnM 
6bi KaxAbiti cuman MHoronyHeBoro 
npoxo>KAeHHfi AeMOAynMpoBanca OTAenbHO, to 
6bina 6bi Heo6xoAMMOOTb b KOAe 
nocneAOBaTenbHOCTM niU, ynopHACweHHOM 
OTHOonTenbHO xpoHnpoBaHHfl Ka>KAoro CMmana. 
Ka>KAaa H3 3thx ynopflAoneHHbix 
nocneAOBaTenbHOOTeM riLU 3aAep>KMBanaob 6bi 
M3-3a 3tom 3aflep>KKH ot HyneBoro onopHoro 
cumana CABura Ha 6a30Bbix GTaHi^Mfix. 
KonnMecTBO sneMeHTOB cumanoB nUJ , Ha 
KOTopwe ynopflAOHeHHaa nocneAOBaTenbHOCTb 
niil 3aAep>KMBaeTOfl ot onopHoro onrHana 
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CTaHi^MM HyneBoro CABura, mo>kho 
npeo6pa30BaTb b ropM30HTanbHyio ocb. 

CerMeHT BpeMeHM 10 (cpur. 1) npeAOTaBnneT 
MHO>KecTBO okoh nowcKa, noAne>KaiAMX 
o6pa6oTKe cabhtob aneMeHTapHoro ci/imana 
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nLU. CerMeHT BpeMeHM 10 pa3flenaeTCfi Ha nmb 
pa3Hbix rpeoHeM noMCKa, TaKne KaK rpe6eHb 9 
noncKa. Ka>KAbiM rpeoeHb noMCKa b cboio 
oqepeflb oocTaBnneTCfl H3 HeKOTOporo 
Konn^ecTBa sneMeHTOB rpeo"Hfl, KOTopbie 
npeACTaB^aioT MCKOMbie cpaKTMHecKMe cflBHrM. 
Hanpniviep, Ka>KflbiM rpeoeHb noncKa coctomt M3 
8 pa3nnMHbix sneMeHTOB rpe6Hfl, tskhx KaK 
sneMeHT rpeoHH, yKa3aHHbm CTpenKofi 8. 

flna o6pa6oTKH oflHoro sneMeHTa rpe6H8, 
KaK yKa3aHO CTpenKOM 8, Ha stom CABMre b 
Te^eHne BpeMeHM Heo6xoflMMO MHO>KecTBO 
Bbi6opoK. HanpnMep, flna o6pa6oTKH 
yKa3aHHoro CTpenKOM 8 sneMeHTa rpe6Hfl ppn 
npou,ecca OKarm Hy>KHO MHO>KeoTBO Bbi6opKH 
Ha GflBure, yKa3aHHOM CTpenKOM 8, yxoAflmeii co 

BpeMeHeM Ha3SA B nOHCKOBbIM Bbl30B. OTMeTHM, 

hto npnHUMaeMbiM aHTeHHbiM BbioopKaM Taxxe 
HyxHa cooTBeTCTByioiAaa nocneAOBaTenbHOCTb 
n LU . flnn npcmecca OKaTna TO>Ke Hy>KHa 
cooTBeTCTByioiAafi nocneAOBaTenbHOCTb nLU 
nocneAOBaTenbHOGTb nill mokho onpeAennTb, 

OTMGTMB BpeMfl npn6blTMfl Bbl6opOK l/l CflBMI", 

KOTopbiti Hy>KHO o6pa6~OTaTb. Hy>KHblM cabut 
mowho o6-beflHHHTb co BpeMeHeM npw6biTMfi p,nst 
onpeAeneHna cooTBeTCTByioLAeM 
nocneAOBaTenbHoc™ ni±l, KoppennpyeMoPi c 
npHHSTblMH Bbi6opKaMi/i. 

no Mepe cxaTMS aneMeHTa rpe6HH 
npuHMMaeMbie aHTeHHbie Bbi6opKM m 
nocneAOBaTenbHOCTb nLU c TeneHMeM BpeMeHM 
npuHMMaioT pfifl 3HaMeHMM. npuHMMaeMbie 
aHTeHHbie Bbi6opKM oahm m Te >Ke pjw Bcex 
oflBuroB, a nuKM 2-7 M3o6pa>Ka(OT npMMep timkob 
MHoronyMeBoro pacnpocTpaHeHwa, Korapbie 
nocTynaioT OAHOBpeMeHHO u omnMaioTcq APyr 
ot flpyra TonbKO npou,eccoM OKaTun. 

B npeflnoMTMTeiibHOM BapnaHTe 
, ksk 6yAeT onucaHO Huxe, 
t rpe6Hfl 3BnneTC3 cabhtom bo 
ot npefliiiecTByiomero sneMeHTa 
a OAHy nonoBHHy sneMeHTa cumana 
1 1 LU 3a 3to BpeMfl. 3to 03HanaeT, hto ecnn 
sneMeHT rpe6HH, cooTBeTCTByiomMM CTpenKe 8, 
KoppennpoBancfl, HaMMHaa c u3o6pa>KeHHotf 
KBaHTOBaHHOM nnocKOCTM, u ABMranca BnepeA 

BO BpeMGHM (KaK nOKa3aHO - B nOMCKOBbIM 

cooTBeTCTByioiAero CTperiKe 
Bbi6opKM, HannHaa c nonoBMHbi aneMeHTapHoro 
curHana bo BpeMeHM Ha3aA ot M3o6pa>KeHHOM 

KBaHTOBaHHOM nflOCKOOTM. Stot xoa bo BpeMeHM 

no3BonaeT Ka>KAOMy sneMeHTy rpeoHfl b o6iAeM 
rpeo~He noncKa KoppennpoBaTbcs c oahom m tom 
>Ke nocneAOBaTenbHOCTbio n LLI . 

Ka>KAoe MOOMnbHoe ycTpoMCTBO npuHMMaeT 
nepeAaHHMM 6a30B0M CTaHi^uePi CMman, 
3aaep>KaHHbiti Ha HeKOTopoe BpeMfl n3-sa 
3aflep>KKH MHorojiyneBoro pacnpocTpaHeHMH, 
npoxoAfl b Ha3eMHbix ycnoBMflx. B Mo6nnbHOM 
ycTpoucTBe BbinonHfieTCfl KaK reHepai^na 
KopoTKoro KOAnpoBaHUfl, TaK n reHepai^na 
ATiMTenbHoro KOflnpoBaHMfl. MoGnnbHoe 
ycTpotfcTBO reHepupyeT onopHbiM curHan 

BpeMeHM, KOTOpblfi 0CH0B3H Ha OnOpHOM 

curHane BpeMeHM, KOTopbiM oh npMHMMaeT ot 

6a30BOM CTaHL^MM. Mo6MTlbHOe yCTpOMCTBO 

Mcnonb3yeT onopHbiM cuman BpeMeHM KaK bxoa 
k obomm reHeparepaM KopoTKoro m AnMTenbHoro 
KOAnpoBaHM^. CurHan MHCpopMai^MM, 

npMHMMaeMblM Ha 6a30BOM CT3HI4MM OT 

Mo6MJibHoro ycTpoMCTBa, nosToiwy 

3aaep>KMBaeTOfl 3aaep>KKOM OMrHana no 
o6xoAHOMy nyTM TpaeKTopMM Me>Kfly 6a30BOM 

CTaHLlHetl W MOGnjIbHblM yCTpOMGTBOM. [~l03T0My, 



rpe6Hs; 



ecriM xpoHnpoBaHMe reHeparapoB 202, 204 m 
206 niil, Mononb3yeMoe b npoL^ecoe noncKa, 
noAHMHfleTCfl onopHOMy cumany BpeMeHM 
HyneBoro cflBwra Ha 6a30Bofi CTaHLinn, to Bbixofl 
reHepaTopoB BcerAa 6yAeT b Hann^MM npe>KAe, 
qeM cooTBeTCTByioiAMM CMrHan 6yAeT npMHST ot 
Mo6nnbHoro ycTpoticTBa. 

CMman MKC, AaHHbie KaHana C m flaHHbie 
KaHana K CABuraioTOfi APyr OTHOCMTerbHO APyra 
OAHOBpeMeHHO Ha nonoBMHy aneMeHTapHoro 
cumajia. no3TOMy c>KaTMe MKC, ncnorib3yeMoe 
b npeAnoHTMTenbHOM BapMaHTe 

ocyiAecTBneHMfl, TpeoyeT AaHHbie, Bbi6paHHbie 
co CKopocTbio, b ABa pa3a npeBbiLuaioiAeM 
nacTOTy cneaoBaHMH aneMeHTapHbix noobinoK. 
npoi^eco noMCKa TaioKe AeMCTByeT onTHMaribHO 

C AaHHbIMM, Bbl6paHHblMH CO CKOpOCTblO, paBHOM 

nonoBMHe HacTOTbi cneAOBaHMfl sneMeHTapHbix 
nocbinoK. Ka>KAbiM sneMeHT rpe6Hfl b rpe6He 
noncKa cflBuraeTCfi Ha nonoBMHy 
sneMeHTapHoro cumana ot npeAbiAyiAero 
sneMeHTa rpe6Hfl. Paspeiuaioi^afl cnocooHOCTb 
aneiuieHTa rpe6Hfl, paBHaa nonoBMHe 
sneMeHTapHoro CMmana, o6ecne l -iMBaeT 
MCKnioMeHMe nponycKa 6es AeTeKTMpoBaHna 
nMKOBbix CMrHanoB MHoronyneBoro 

pacnpocTpaHeHMfi. no stmm npMHMHaM 6ycpep 
172 aHTeHHOM Bbi6opKM 3anoMMHaeT AaHHbie, 
Bbi6paHHbie co CKopocTbio, b ABa pa3a 
npeBbiiuaioLAeM nacTOTy cneAOBaHMa 
sneMeHTapHbix nocbinoK nuJ. 

flaHHbie b oamh CMMBon yoniua 
CHMTbiBaioTca c 6yc})epa 1 72 aHTeHHOM Bbi6opKM 
Ana o6pa6oTKM OflHoro sneMeHTa rpe6Hfl. 
Ka>KAbiM nocneAyioLi(MM sneMeHT rpe6Hfl 
CMMTbiBaeTcn c 6y<£epa 172 aHTeHHOM Bbi6opKM 
Ha nonoBMHy cflBMra sneMeHTapHoro CMrHana 
nLU ot npeAbiAymero sneMeHTa rpe6H^. 
Ka>Kflbiii sneMeHT rpe^Hfl OKMMaeTca oahom m 
tom >xe nocneAOBaTenbHOCTbio nLU, chmtshhom 
6jiokom OKaTMfi c 6yc)3epa 176 
nocneflOBaTenbHOCTH nLU. By4>ep 172 aHTeHHOM 
Bbi6opKM MMeeTCfi pfw\ Ka>KAoro sneMeHTa 
rpe6HFi b rpe6He noncKa. 

EMKOCTb Gycpepa 172 aHTeHHOM Bbi6opKM 

noBTOpHO 3anMCbiBaeTCfl m CHMTbiBaeTcs b 
TeneHMe Bcero npoL(ecca noMCKa. B k3>kaom 
rpe6He noncKa nepabiM o6pa6aTbiBaeTca 
sneMeHT rpefjHfi c caMbiM nocneflHMM cabmtom 
bo BpeMeHM. CaMbiM nocneAHMM cabmt 
cooTBeTCTByeT CMmany, KOTopbiM npoiuen 
caMyio flnMHHyio TpaeKTopMio CMrHana ot 

M05MnbHOrO yCTpOMCTBa K 6a30BOM CTaHL^MM. 

MoMeHT, KorAa MCKaTenb Ha^MHaeT 
o6pa6aTbiBaTb rpe6eHb noMCKa, cooTBeTCTByeT 
rpaHMi^aM CMMBona Yoniua, Korapbie ecTb y 
sneMeHTa rpe6Hfl, MMeioiAero caMbiM nocneAHHM 
cab Mr b rpe6He noMCKa. CTpoG-MMnynbc, 
Ha3biBaeMbiM rpaHML^eM CABMHyToro CMMBona 
Yoniua, yKa3biBaeT caMoe paHHee BpeMfi, KorAa 
npoL(ecc noncKa Mox<eT HanaTb nepBbm aneMeHT 
rpe^Hfl b rpe6"He noMCKa, nocKonbKy Bee 
Heo6xoAMMbie Bbi6opKM MMeioTca b 6ycpepe 1 72 

aHTeHHOM Bbl6opKM. 

Pa6oTa 6ycpepa 172 (cpwr. 6) aHTeHHOM 
Bbi6opKM HaM6onee HarnaAHo MnmocTpMpyerefi 
ee KonbUBBbiM xapaKTepoM. BbiAeneHHbiti Kpyr 
400 MO)KeT c^MTaTbCfl caMMM 6ycpepoM 172 
aHTeHHOM Bbi6opKM. Bycpep 172 aHTeHHOM 

Bbl6opKM COAepjKMT JT-ieMKM naMflTM AJlfl AaHHblX 

M3 flByx CMMBonoB Yonnia. YKa3aTenb 406 
3anMCM o6pai4aeTcn BOKpyr 6ycpepa 172 

aHTeHHOM Bbl6opKM B HanpaBneHMM, yKa33HH0M 

b peanbHOM BpeMeHM, 03HaHaa, mto yKa3aTenb 
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406 3anncn BpamaeTca BOKpyr oycpepa 172 

aHTeHHOM Bbl6opKH eMKOCTbK) B flBa CMMBOna 

yonwa b TeneHne BpeMeHM, kotas BbioopKM M3 
AByx cmmbojiob yonwa nepeflaioTOfl k bxoahnm 
KacKaflaM 174 MCKaTena. no Mepe 3anncn 
Bbi6opoK b 6ycpep 172 aHTeHHOM Bbi6opKM b 

COOTBeTCTBMM C fNeMKaMM naMflTM, yKa3aHHblMM 

yra3aTeneM 3anncn 406, paHee 3anoMHeHHbie 
BennHUHbi nepe3anncbiBaioTOfl. B 
npeAnomnTenbHOM BapnaHTe ocyw,ecTBneHMfl 
oycpep 172 aHTeHHOM BbioopKM coflep>KHT 1024 
aHTeHHbie Bbi6opKM, nocKonbKy Ka>KflbiM m flByx 
cmmbojiob yonwa COflep>KMT 64 aneMeHTapHbix 
cwmana yojiiua. Ka>KflbM aneMeHTapHbifi cuman 
yonwa ooflep>KHT4 aneMeHTapHbix CMrHana nLU 
h Ka>KAbiM aiieMeHTapHbiw cumaji nLU 
noABepraeTCfl Bbi6opKe ABa>Kflbi. 

npoL^ecc noncKa pa3flejifieTCH Ha Asa 
AMOKpeTHbix "KBaHTa BpeMeHM". B 
npeAnoHTHTeribHOM BapnaHTe ocywecTBneHMH 
KBam BpeMeHM paBeH 1/32 A/iMTenbHOCTM 
cuMBora Yojiuja. Bbi6op m 32 kb3htob BpeivieHM 

Ha OAHH CMMBOJl Yonwa BblBOAMTOa M3 

HMeroineMcn nacTOTbi TaKTOBoro CMmana m 
Konn'-iecTBa nepnoAa noBTopeHna TaKTOBbix 
HMnyiibcoB, Hy>KHbix Ana BbinormeHi/ifl BI1A. 64 
nepHOAa noBTopeHnw TaKTOBbix MMnynbcoB 
Tpe6yeToa Ana BbinonHeHMfi EI1A aha OAHoro 
CMMBona yonwa. B npeAnoHTMTenbHOM 
BapnaHTe ocyw,ecTBneHMfl MMeeTCfi reHepaTop 

TaKTOBblX MMnyilbCOB CO CKOpOCTbK) B BOCeMb 

pa3 Bbinie MaoTOTbi aneMeHTapHoro cumana 
nUU , KOTopbiM o6ecneHHBaeT HeooxoAMMbiM 
ypOBeHb pa6oMnx noKa3aTeneM. BocbMMKpaTHafi 
nacTOTa cjieAOBaHMfl aneMeHTapHbix nocbinoK 
nLU, yMHO>KeHHafl Ha 64 Heo6xoAMMbix nepnoAa 
noBTopeHHfi TaKTOBbix HMnynbcoB, ecTb 
3KBMBajieHT BpeMeHM, Heo6xoflMMbiR flnn 
npneivia flaHHbix m flByx aneMeHTapHbix 
curHanoB yonuja. nocKonbKy b Ka>Kflo£i 
nonoBUHe oycpepa MMeeTca 64 aneMeHTapHbix 
curHana yonwa, Ann CMMTbiBaHUfl nonHoro 
cuMBona Yonwa Tpe6yeTcsi 32 KBaHTa BpeMeHM. 

MHO)KecTBO KOHU,eHTpnHHbix Ayr Ha BHeUJHeM 
OTopoHe BbiAeneHHoro Kpyra npeACTaBnaeT 
onepau,Mio CHMTbiBaHna m 3anncu 6ycpepoM 172 
aHTeHHOM BbioopKM. flyrn b BbiAeneHHOM Kpyre 
400 Mcnorib3yK)Tca KaK cpeACTBO ocrbacHeHMa m 
He cooTBeTCTByioT onepau,MHM CHMTbiBaHMM n 
3anncn. Ka)KAaa Ayra npeACTaBnaeT onepau,Mio 

CHMTblBaHMfl MJ1H 3anMCM B TeHeHMe OAHOTO 

KBaHTa BpeMeHM. CaMaa 6nn3Kan k u,eHTpy Kpyra 
Ayra no BpeMeHM nponcxoAMT paHbiue Bcex, m 
Ka>KAafl nocneAyioLAan Ayra npeACTaBnaeT 
onepau,mo b nocneAyiowMX oonee tio3Ahmx 
KBaHTax BpeMeHM, KaK yKa3aHO CTpenKoPi 414 
BpeMeHM. Ka>Kflafl M3 KOHi^eHTpMHHbix Ayr 
cooTBeTCTByeT oflHOM ceKi^MM oycpepa 172 
aHTeHHOM BbioopKM, npeACTaBTieHHoro 
BbiAeneHHbiM KpyroM 400. Ecnn npeACTaBMTb 
paAnycbi ot i^eHTpa BbiAeneHHoro Kpyra 400 pp 

KOHeHHblX TOHeK Ka>KAOM KOHl^eHTpMMHOM Ay™, 

to nacTb BbiAeneHHoro Kpyra 400 Me>KAy 
nepeoeneHMeM paAnyooB m BbiAeneHHoro Kpyra 
400 6yAeT npeACTaBfiflTb aneMKM naMATM, k 
KOTopbiM coBepujaeTCfi AOCTyn. HanpMMep, bo 
BpeMfl nepBOM M3o6pa>KeHHOM onepai^MM KBaHTa 
BpeMeHM 1 6 aHTeHHbix Bbi6opoK 3anMCbiBaK)Tcq 
b 6ycpep 172 aHTeHHOM BbiSopKM, 
npeflCTaBTieHHbM flyrofi 402A. 

Ha cpMr. 6, 7 n 8 npeAnonaraioTCfl 
crieAyioiAMe napaMeTpbi noMCKa pj\n 
unniocTpaTHBHoro OKHa-noncKa: 

LLlMpMHa oma noMCKa 24 aneMeHTapHbix 
CMrHana nLU 



Cab Mr noMCKa 24 aneMeHTapHbix CMrHana 

nm 

KojlMHeCTBO CUMBOTIOB CyMMUpOBaHUH 2 

KonnnecTBO sneMeHTOB rpe6Hn Ha oamh 
rpe6eHb noncKa 24 

TaioKe npeAnonaraeTca, hto 6ycpep 172 

aHTeHHOM Bbl6opKM COA©P>KMT AeMCTBMTeilbHbie 

AaHHbie noMTM nonHoro CMMBona yonma nepeA 
3anncbK3, yK33aHH0M AyroM 402A. B Te^eHMe 

nOCJieAyiOLUMX KBaHTOB BpeMeHM npOMCXOAMT 

3anncb, cooTBeTCTByioiAafl Ayre 402B m Ayre 
402C. B TeneHMe 32 kb3htob BpeMeHM, 

MMeiOl^MXCfl B ATlMTejlbHOCTM OAHOTO CMMBOJl 3 

yoniua, onepauMM 3anMCM npoAon>KaioTC^ ot 
AyrM 402A ao AyrM 402FF, 6ojibUJMHCTBO M3 
KOTopbix He noKa3aHO. 

32 KBaHTa BpeMeHM, npeACTaBneHHbie 
AyraMM ot 402A ao 402FF, cooTBeTCTByioT 
BpeMeHM, ncnonb30BaHHOMy pj\9, 3aBepiueHMfl 
OAHoro rpe6HH noMCKa. rionb3yflCb yK33aHHbiMM 
Bbiuje napaMeTpaMM, rpe6eHb noMCKa HaHMHaeT 
cab Mr 24 sneMeHTapHbix CMTHanoB nill ot 
onopHoro CMmana HyneBoro CABMra mjim 
"pearibHoro BpeMeHM" m coAep>KMT 24 a 
rpe6Hfl. Cabmt 24 aneMeHTapHbix c 
cooTBeTCTByeT Bpau4eHMio Ha 16,875 rpaAycoB 
no Kpyry ot Hanana nepBOM 3anMCM, yK33aHHOM 
AyroCi 402A (BbNMcneHHOM AeneHMeM CABMra 24 
aneMeHTapHbix CMrHanoB nLU Ha o6ui,ee 
KonMMecTBO 256 aneMeHTapHbix CMrHanoB b 
nonoBMHe 6yqbepa 172 aHTeHHOM Bbi6opKM m 
yMHO>KeHMeM Ha 180 rpaAycoB). flyra 16,875 
rpaAycoB M3o6pa>KaeTCfl AyroCi 412. 24 
aneMeHTa rpe6Hn cooTBeTCTByioT CHMTbiBaHMflM, 
yKa3aHHbiM flyraMU 404A-404X, 6onbujnHCTBO M3 
KOTopbix He M3o6pa>KeHbi. nepBoe CHMTbiBaHMe, 
cooTBeTCTByiomee Ayre 404A, HaHMHaeTCfl Ha 
CABMre nepe3 HeKOTopoe BpeM^ nocne 3anMCM, 
oooTBeTCTByioineM 402C, 6naroAapa neMy 
MMeeTcn conpMKacaiou4eecfl MHOKecTBO 
AaHHbix. Ka»<floe nocneflyioiAee CHMTbiBaHMe, 
Tarae ksk 404B, flBnaeTCfl cflBwroM ot 
npeAbiAymero Ha oAHy ^HeMKy naMflTM, 
cooTBeTCTByioiiiMM BpeMeHM 1/2 aneMeHTapHoro 
CMmana nLU. B TeneHMe M3o6pa>KeHHoro rpeSHSi 
noMCKa cHMTbiBaHMfl ABMraioTCH k 6onee paHHMM 
CABMraM bo BpeMeHM, KaK noKa3aHO AyraMM 
404A-404X, c TeneHMeM BpeMeHM yxoAfl npoTMB 
HacoBOM CTpenKM b HanpaBneHMM, o6paTHOM 
BpaiAeHMio MHAMKai4MM 406 yKa3aTenn 3anMCM. 
24 CMMTbiBaHMP, npeACTaBneHHbie AyraMM 
404A-404X, npoxoA^T Ayry, yKa3aHHyio AyroM 
418. Xofl CHMTbiBaHMM no HanpaBneHMio k 6onee 
paHHMM BbiOopKaM MMeeT npeMMymecTBO 
o6ecneHeHMS "6ecinoBHoro" noMCKa b ome 
noncKa npM BbinonHeHMM Ka>KAoro rpe^Hfl 
noncKa. 3to npeMMyi^ecTBO 6yAeT noApo6HO 
oE>-bflCHeHO Hn^e. 

Ka>KAoe M3 CHMTbiBaHMM, cooTBeTCTByiomee 
AyraM 404A-404X, noAaeT b 6noK OKaTMn 178 
AaHHbie b oamh CMMBon yonma. noaTOMy 
CHMTbiBaHMe cooTBeTCTByeT npoxo>KAeHMio no 
BbiAeneHHOMy Kpyry 400 nyTM b 180 rpaAycoB. 
OTMeTMM, hto b rpe6He noMCKa nocneAHflfl 
3anMCb, cooTBeTCTByioiAafi Ayre 402FF, m 
nocneAHee CMMTbiBaHMe, cooTBeTCTByioi^ee 
Ayre 404X, He BKnioHaioT KaKMe-nMfjo o6iAMe 
q^etiKM naMPTM ppn o6ecneHeHM^ 
conpMKacaioiAMXcfl AeMCTBMTenbHbix AaHHbix. 
TeM He MeHee TMnoTeTMHecKM, ecnM TaKOM 
nop^AOK CHMTbiBaHMM m 3anMCM npoAon>KaTb, to 
ohm cpaKTMHecKM nepeceKyTCfl, m b stmx 
ycnoBMflx AeMCTBMTenbHbix AaHHbix He 
nony^MTCsi. 

B 6onbLUMHCTBe ycnoBMM nepeAaHM-npMeMa 
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CHmanoB pe3ynbTaT AaHHbix b oamh aneMeHT 
rpe^Hfl, co6paHHbix b TeneHne BpeMeHU 
AnnTenbHOCTbio b oamh chmboji yoniua, 

HGflOCTclTOHGH A™ OOeCneHeHMfl TOMHOM 

MHCpopMau,MM o MecranonoweHMM pa3HeceHHbix 
curHanoB. B stmx cnynasrx rpe6eHb noncKa 
mo>kho HeoAHOKpaTHO noBTopnTb. PesynbTa™ 
sneMeHTOB rpe6Hn b nocneAywLAMX rpe6Hax 
nonoKa Ha oo~m,eM CABure HaKannMBaioTCfl 
npou,eccopoM 162 pe3ynbTaTOB noncKa, KaK 
noApo6HO o6-bflCHJieTCfl hm>k6. B stom cnynae 
napaiweTpbi noMCKa, yKa3aHHbie Bbiwe, 
yKa3biBaioT, hto KonnneoTBO cumbojiob Ana 
HaKannnBaHU^ Ha Ka>KflOM cflBure paBHO AByM. 
Ha cjDnr. 7 M3o6pa>KeH rpe6eHb noMCKa o <£ur. 6, 
noBTopeHHbiM Ha tom >Ke caMOM CABi^re Ann 
nooneAOBaBLUMX 3aTeM AaHHbix b oamh cumboji 
Yonwa. OTMeTMM, hto oycpep 172 aHTeHHoPi 
Bbi6opKM coAep>KMT AaHHbie b Asa ouMBona 
Yonwa, 6naroAapfl 4eMy AaHHbie, Hy>KHbie ppn 
o6pa6oTKM bo BpeMfl rpe6Hfi nowcKa, yKa3aHHoro 
Ha cpMr. 7, 6bmM 3anncaHbi bo BpeMH rpeoHfl 
nonoKa, M3o6paxeHHoro Ha cpur. 6. B 3tom 
KOHCpMrypai_(MM jNeMKM naMfi™, HaxoAfUAMecfi b 
180 rpaAycax APyr ot APyra, npeACTaBnaioT 
oflHH n tot we cflBur n LU . 

nocrie 3aBepujeHHfl AByx HaKonneHHbix 
rpe6HeM noncKa npoi^ecc noncKa HAeT k 
cneAywiAeMy CABMry b OKHe noMCKa. BenuMMHa 
3Toro npoABM>KeHM(i paBHa LunpuHe 
o6pa6oTaHHoro rpeo"HH noncKa - b abhhom 
ony-iae 12 sneivieHTapHbix onmajia riLU. KaK 
onpeAeneHO b napaMeTpax noncKa, LunpnHa 
OKHa noirfCKa paBHa 24 sneMeHTapHbiM curHanaM 
riLU. LUnpMHa OKHa 6yAeT onpeAenflTb, CKonbKO 
Tpe6yeTcs cflBuroB rpe6Hfi noMCKa, MTo6bi 
3aBepiunTb okho noMCKa. B stom cnynae ppa 
oxBaTa LunpuHbi OKHa b 24 aneMeHTapHbix 
onrHana riLU TpeoyioTCfl flBa pa3Hbix CABHra. 
LilnpnHa OKHa yKa3biBaeTca flyrofl 412. BrapoCi 
oflBur flnfl SToro oma noncKa HaHMHaeTca Ha 
cflBi/ire, cneflyioineM 3a nocneAHMM cabmtom 
npeAbiAyLLl ero rpeGHfi noncKa, m npoflonwaeTCH 
BOKpyr tomki/i CABMra HOMUHanbHoro Hynsi , 
ycTaHOBfiGHHOM MGCTOHaxo>t<AeHMeM Havana 
nepBou 3annon ? yKa3aHHbiM Ayrotf 430A. OnaTb 
>Ke b rpe6He noMCKa, yKa3aHHoro ayraMU 

432A-432X, OOnbLUMHCTBO KOTOpblX He 

M3o6pa>KeHO, MMeeres 24 sneMeHTa rpe6Ha. 
CHOBa 32 3anncn yKa3biBaK)TCfl AyraMM 
430A-430FF. TaKUM o6pa30M, nocneAHaa 
3anncb, yKa33HHa?i AyroPi 430FF, n nocneAHee 
wnTbiBaHne, yKa3aHHoe Ayroti 432X, 
npuMbiKaioT Apyr k Apyry b oycpepe 172 
aHTeHHOM Bbi6opKM - KaK yKa3aH0 yKa3aTeribHoCi 
CTpenKOM 434. 

H3o6pa>KeHHbiPi Ha cpur. 8 rpeGeHb noncKa 
noBTopeH Ha npoTHBonono>KHoCi oropoHe 
6ycf)epa 172 aHTeHHofi Bbi6opKM TaK »te, KaK 
rpe6eHb noncKa Ha cpur. 6 noBTopeH Ha cpur. 7, 
nocKOJibKy napaMeTpbi noncKa oeo3HaMaioT, hto 
Ka>KAbiM CHMBon HaranneH ABa>KAbi. no 
3aBepiueHMM BToporo HaKannnBaHna BToporo 
rpe6Hfl nonoKa nnn Hanana Apyroro OKHa noncKa 
HMeeTcn nHTerpanbHbin npoL4eccop 128 noncKa. 
riocneAyioLAee okho noMCKa MoweT HMeTb 

HOBbIM CABUr nM60 MO)KeT yKa3blB3Tb HOByK) 

aHTeHHy, ™6o to m flpyroe. 

MecTonono>KeHne rpaHML^bi Me>KAy 
nonoBMHOM CHMTbiBaHHH n nojioBMHOM sanncn 
6ycjDepa o6o3HaneHO noMeTKoti 436 (4)nr. 8). 
TpaHML^a o6o3Ha4eHa MeTKOw 410 (cpur. 6). 
CurHan, KOTopbiki yKa3biBaeT TOHKy bo BpeMeHU, 
cooTBeTCTByioiAyio MeTKe 436, Ha3biBaeTca 
OTpo6oM onMBona yojiiua CABMra m TaioKe 



yKa3biBaeT, 4to nMeioTcn HOBbie Bbi6opKM b 
oamh cmmboji yoniua. no Mepe npoABH>KeHHfl 
rpe6Hefi noncKa b owe k 6onee paHHMM 
CABuraM rpaHML^a Me>KAy nonoBMHaMM 
CHMTbiBaHMfl n 3anncn 6ycpepa 
pasBopaHMBaeTcn b STan 6noKnpoBKH npoTMB 
HacoBOM CTpenKH. Ecnn no 3aBepiueHnn 
TeKymero OKHa noncKa Heo6xoAHMO KpynHO 
M3MeHMTb o6pa6aTbiBaeMbifi cabut, CTpo6 
CMMBona yoniua CABura MoxeT npoABUHyTbc^ 
Ha 6onbiuyio nacTb OKpywHOCTH Kpyra. 

fluHUfl 181 (cjDMr. 9) BpeMeHU noncKa 
AononHMTenbHO rpacpunecKH unniocTpupyeT 
o6pa6oTKy ncKaTenq. BpeMn rpacpwHecKM 
OTo6pa>KaeTCfi no ropn30HTanbHon nuHuu b 
eAHHML4ax cuMBonoB yoniua. Aflpec 6ycf)epa 172 
aHTeHHoti Bbi6opKM n aApeca 6y4>epa 176 
nocneAOBaTenbHOCTM riLU H3o6pa>KeHbi BAonb 
BepTMKanbHOM oon - TaK>Ke b eAUHMi^ax 
cuMBonoB yoniua. nocKonbKy 6ycpep 172 

aHTeHHOM Bbl6opKH HMeeT eMKOCTb b Asa 

CMMBona yoniua, aApecai^na 6ycpepa 172 
aHTeHHOM Bbi6opKi/i 3aBopaMMBaeT0fl Ha qeTHbix 
rpaHML(ax cnMBona yoniua, ho b 
unniocTpaTMBHbix L(enax M3o6pa>KaeT aApeca ao 
Toro, KaK ohm CBopannBaioTCfl APyr Ha APyre. 
Bbi6opKM sanncbiBaioTCfl b 6ycpep 172 aHTeHHOM 
Bbi6opKn Ha aApece, b3atom HenocpeAOTBeHHO 
M3 BpeMeHU, KorAa ohh 6binn nonyMeHbi, 
nosTOMy yKasaTenb 184 sannci/i b 6ycpep 172 
aHTeHHOM Bbi6opKM ABnfleTCfl npflMoti nnHneM c 
HaKnoHOM 45 rpaAycoB. 06pa6aTbiBaeMbiM 
CABnr npeo6pa3yeTCfl b 6a30Bbin aApec b 
aApece 174 6ycpepa aHTeHHofi Bbi6opKM, HTo6bi 

HaMaTb CMMTblBaHMe Bbl6opOK B OAM H CMMBOn 

Yoniua aha oflHoro aneMeHTa rpe6HS. 
3neMeHTbi rpe6Hfl noKa3aHbi ksk noHTM 
BepTMKanbHbie cerMeHTbi 192 jiuhmm yKa3aTerifl 
OHMTbiBaHnn. Ka>KAbiCi sneMeHT rpe6Hfl 
npeo6pa3yeTcn b cumboti Yoniua no BbicoTe, 
yKa33HHOM KaK BepTMKanbHan ocb. 

BepTMKanbHbie pa3pbiBbi Me>Kfly 
sneMeHTaMM rpe6Hfl b rpe6He noncKa 
o6ycnoBneHbi BxoflHbiMM KacKaAaMU 122 
AeMOAynfirapa, KOTopwe npepbiBaioT npou,eco 
noncKa ppn ncnonb30BaHHn npoLieccopa 120 
BI1A. BxoAHbie KacKaAbi 122 AeMOAynfiTopa 
AeMCTByioT b peanbHOM BpeMeHM n nMeioT 
nepBbiii npnopnTeT nononb30BaHnsi npoi^ecoopa 
120 BI1A BCflKi™ pa3, KorAa ohm MMeioT TeKym,ee 
MnM OMepeAHoe MHO>KecTBO AaHHbix pj\n 
o6pa6oTKM. riosTOMy o6bNHoe Mcnonb30BaHMe 
npoLieccopa 120 BnA abho BXOAHbiM KacKaAaM 
122 AeMOAyn^Topa Ha kqjkaom rpaHML(e 
CMMBona Yoniua, cooTBeTCTByioineM CABMry riLU, 
KOTopbiM AeMOAynnpyeTcn bxoahumm 
KacKaAaMM 122 AeMOAynnropa. 

Ha cpur. 9 M3o6pa>KeHbi Te >Ke rpe6HM 
noMCKa, hto Ha cpMr. 6, 7 m 8. HanpMMep, 
rpe6eHb 194 noMOKa MMeeT obom 24 aneMeHTa 

rpe^Hfl, K3>KAblM M3 KOTOpblX COOTBeTCTByeT 

oahom M3 Ayr404A-404X OHMTbiBaHua Ha cpMr. 6. 
flna rpe6Hff 194 (cpMr. 9) noMCKa yKa3aTenb 410 
yKa3biBaeT, hto CTpo6 CMMBona Yoniua CABMra 
COOTBeTCTByeT aHanorMHHOMy yKa3aTenio Ha 
cpur. 6. flnn CHMTbiBaHMfl TeKyii^MX Bbi6opoK 
Ka>KAbiM sneMeHT rpe6Hfi ppnweH 6biTb HMxe 
yKa3aTenn 181 3anMCM. YKnoH bhm3 sneMeHTOB 
rpe6HH c rpe6HeM noMCKa yKa3biBaeT STanbi b 
crapoHy 6onee paHHMX Bbi6opoK. Tpe6eHb 195 
noMCKa COOTBeTCTByeT rpe6HK> noMCKa, 
M3o6pa>KeHHOMy Ha cpMr. 7, a rpeoeHb 196 
noMCKa COOTBeTCTByeT rpe6HK> noMCKa, 
M3o6pa>KeHHOMy Ha dpvir. 8. 

B OKHe noMCKa, onpeAeneHHOM yKa3aHHbiMM 
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Bbiwe napaMeipaMH, onpefleneHbi TonbKO 24 
sneMeHTa rpe6nn Ha oflHH rpe6eHb nowcKa, xoth 
rpe6eHb noMCKa MMeeT 32 HanMHHbix KBaHTa 
BpeMeHM. Ka>KflbiM sneivieHT rpe6HH mo>kho 
o6pa6aTbiBaTb b oahom KBame BpeMeHM. TeM 
He MeHee npaKTMHecm HeB03MO>KHO yBenuMMTb 
hmcjio sneMeHTOB rpe6Hfl Ha oamh rpeoeHb 
noMCKa flo 32, hto6n oooTBeTCTBOBaTb Mucny 

KB3HT0B BpeMeHM, MMeKJLAMXCH b TeneHMe 

rpe6nn noncKa. BxoflHbie KacKaflbi 122 
ncnonb3yioT HeKOTopbie H3 flociynHbix 
BpeMeHHbix o6pe3KOB BI1A npou,eccopa, 
HanpuMep, ^eTbipe OTpe3Ka Ana o6pa6oTKH 
curHanoB Ha 178 (4)nr. 9). MMeeTca TaK>Ke 
3a,aep>KKa BpeMeHM, CBH3aHHa;i c noncKOM, 
nocKOJibKy npou,ecc meHna AonweH >KAaTb flo 
npoLiecoa '-neHMfl, l -iTo6bi 3anonHMTb 6ycpep 
AOCTOBepHbIMM flaHHbIMM 3a 3aflaHHoe BpeMfi. 
Heo6xoflMMbi Tao<e HeKOTopbie npooenbi Ana 
cnHxpoHH3aL(nn pf\n BpeMeHHbix OTpe3KOB, 
ocymecTBnflioLnne CBS3b nocne CTpo6npy(OL4ero 
cuMBora Yojiiua. Bee stm cpaKTopbi npaKTwnecKM 
orpaHMMMBaioT KonMHecTBO sneivieHTOB noMCKa, 

KOTOpbie MOryT 6blTb ncnonb30BaHbi B 

eAHHM4HOM rpe6He noncKa. B HeKOTopbix 
cnyHaax KonnHecTBO sneiweHTOB noncKa Ha oflHH 
rpeBeHb noncKa MO>KeT 6biTb yBenMHeHO, 
nocKOJibKy eonn BxoflHbie KacKaflbi 122 HMeroT 

TOJlbKO OflHH SfieMeHT fleMOflyn«U,MM M TOnbKO 

npepbiBaioT EI1A npou,eccop 120 oamh pa3 Ha 
rpeoeHb noncKa. lloaTOMy b onMCbiBaeMOM 
BapuaHTe KonnMecTBO aneMeHTOB noncKa Ha 
rpeoeHb noMCKa ynpaBnaeTCfi KaHanbHbiM 
MUKponpou,eccopoM 136. B a/ibTepHaTUBHOM 
BapMaHTe KonnMecTBO aneMeHTOB noncKa Ha 

rpe6eHb nOMCKa MOWeT 6blTb CpHKCHpOBaHHblM. 

Mo>KeT 6biTb 3HaHHTenbHaa 3aflep>KKa npn 
noAitnio^eHnn Me>Kfly aHTeHHotf Bbi6opKOM Ha 
Bxofle b 6yo>ep win n3MeHeHneM Havana 
OTcneTa oKHa noncio min npoMexyTKa Me>Kny 
nonoKaMH. Eonu oamh rpeoeHb Tpe6yeT 
3Ha4HTenbHoro KoriMHecTBa o6pa3u,OB m 
oneflytoiiiMM rpeoeHb pf\n Apyrotf aHTeHHoPt 
Bbi6opKM Tpe6yeT i/icnanb30BaHua 
nepeKpbiBaKDii^eM nacTM oycpepa, cneAyioLn,MM 
rpe6eHb AonweH OTJio)KUTb o6pa6oTKy flo Tex 
nop, noKa B03HMKHeT cneAyiomafl cBfl3Ka 
cuMBona Yoniua, b 3tom Tonne B03HHKHeT 
3aBepi±ieHHbiM cmmboji yoniua Ana o6pa3u,OB 
Ana hobom aHTeHHOM Bbi6opKW. Ha cpnr, 9 
rpe6eHb 198 nowcua o6pa6aTbiBaeT AaHHbie ot 
Apyrofi aHTeHHbi - He ToPi, KOTopyio 
o6pa6aTbiBaeT rpe6eHb noncKa 197. 
ropn30HTanbHafl nnHna 188 yKa3biBaeT SHetiKy 

naMflTM, COOTBeTCTByiOLAyK) HOBbIM Bbl6opK3M 

aHTeHHoro BXOAa. OTMeTHM, 4TO rpeSHU 197 n 
198 noncKa He ncnonb3yK)T KaKne 6bi to hh 
6bmo o6iAne anetiKM naMATU. 

flrifl Ka>Kfloro KBaHTa BpeiweHU Bbi6opKM b 
ABa onMBona Yoniua aotdkhn 6biTb 3anncaHbi b 
6yc(3epe Bbi6opKH, n Bbi6opKn b oamh nojiHbiM 
onMBon yonnia MoryT 6biTb o^MTaHbi c 6ycpepa 
Bbi6opKM. B npeAnoHTHTeribHOM BapnaHTe 
ooyii^eoTBneHna b TeHeHne Ka>KAoro KBaHTa 
BpeMeHM nMeerea 64 nepnoAa noBTopeHna 
TaKTOBbix MMnynbcoB. riojiHbiCi sneMeHTapHbiti 
cnrHan yonnia coctout H3 neTbipex MHOKecTB 
Bbi6opoK: Bbi6ophcw KaHana C bo BpeMeHM, 
nponcLuefliuHe Bbi6opKn KaHana C, Bbi6opKH 
KaHana K bo BpeMeHM m npoMciueAiuMe Bbi6opKM 
KaHana K. B npeflnc-iTMTenbHOM BapMaHTe 
ocyii^ecTBJieHMfl Ka>Kflafl Bbi6opKa - 3to ^eTbipe 
6uTa. nosTOMy ot 6y<£epa 172 aHTeHHOM 
Bbi6opKM TpeoyeTca LuecTbfleoflT ^eTbipe 6MTa 
Ha nepwoA noBTOpeHMfl TaKTOBbix MMnynbcoB. C 



nOMOL^blO 3yi1B C OAHMM nOpTOM OOJlbLUMHCTBO 

KOHCTpyKU,MM npflMoro 6ycpepa yABaMBaeT 
niMpMHy cnoBa ao 128 6mtob m pa36MBaeT 
6ycpep Ha flBa 6yepepa MeTHOM m He^eTHOM 
Bbi6opKM 168, 170 aneMeHTapHbix CMmanoB 
yoniua, LLiMpMHa KOTopwx 64 6nTa, KOTopbie 
MMeioT 64 cnoBa m KOTopbie mo>kho He3aBMCMMO 
OHMTbiBaTb/3anMObiBaTb. Topa3Ao pe»ce 
npoMcxoAflLAne 3anncM Ha 6yc(3ep 3aTeM 
MynbTMnneKCMpyioTCfl Me>KAy c4MTbiBaHMfiMM, 
KOTopbie nepeKnioHaioTCfl Me>Kfly AsyMfl 
rpynnaMM b nocneAOBaTenbHbix nepwoflax 

nOBTOpeHUfl TaKTOBblX HMnyjlbCOB. 

SneMeHTapHbiM cnrHan Bbi6opoK yoniua, 
CHMTaHHbiM o 6y<£epa neTHOM MnM HeneTHoPi 
Bbi6opKM 168, 170 sneMeHTa CMmana Yoniua, 
MMeeT npon3BonbHoe ynopflflc-ieHMe 
OTHOCMTenbHO cpM3MHecKoro ynopHAOHeHMH 
cnoBa 3YriB. riosTOMy Ha nepBOM 04MTbiBaHnn 

KBaHTa BpeMeHM 06e nOnOBMHbl C^MTblBaiCTGfl B 

6noK OKaTMR 178 nrifl cpopMMpoBaHMfl oma 
iumpmhom b Asa sneMeHTa CMmana yoniua, M3 
KOToporo nonynaioT oamh sneMeHT enmana 
Yoniua c TeKyii(MM ynop^AOHeHMeM cflBnra. flnn 
cabhtob noncKa MeTHoro aneMeHTapHoro 
CMmana Yoniua aApec 6y4)epa neTHoro n 
HeneTHoro 3neMeHTa cnrHana Yoniua pf\n 
nepBoro CHMTbiBaHMfl oamh m tot >Ke. flna 
CABMroB HeneTHoro aneMeHTapHoro CMrHana 
Yoniua HeTHbiM aflpec ppa nepBoro CHMTbiBaHMfl 
npoflBMraeTCH Ha oamh ot HeMeTHoro aApeca, 
MTo6bi o6ecneHMTb nocneAyiou^MM 

sneMeHTapHbiM CMrHan yoniua, HaHMHaioi^MMca 
c HeneTHOM nonoBMHbi 6ycpepa Bbi6opKM. 
Hy>KHbie 6noKy 178 OKaTMfl AononHMTenbHbie 
sneMeHTapHbie CMmanw Yoniua MoryT 
noflaBaTbca k HeMy CHMTbiBaHMeM ot 6ycpepa 
oflHora aneMeHTapHoro CMmana Yoniua. 
nocneflOBaTenbHbie CHMTbiBaHM^ 3aTeM 
o6ecneMMBaioT nocTOAHHoe HanM4Me 

"06H0BTieHH0r0" 0KH3 IUMPMHOM B P,B3 

sneMeHTapHbix CMmana Yoniua, M3 KOToporo 

MO)KHO B33Tb flaHHbie B OAMH SneMeHTapHbIM 

CMman Yoniua, ynopaflOHeHHbie OTHOCMTenbHO 
o6pa6aTbiBaeMoro TeKyi^ero CABMra. 

flnn Ka>Kfloro aneMeHTa rpe6Hfi b 
o6pa6oTaHHOM rpe6He noMCKa b npou,ecoe 
OKaTMfl Mcnonb3yeTca oamh m tot we CMMBon 
yoniua AaHHbix ot 6ycpepa 1 76 (cpMr. 5) 
nocneAOBaTenbHOCTM niil. flna Ka>Kfloro 
nepMOAa noBTopeHME TaKTOBbix MMnynbcoB 
oflHoro KBaHTa BpeMeHM Hy>KHbi neTbipe napbi 

nuj-c m nw-K'. npM noMomM 3ynB c oahmm 

nopTOM LLiMpMHa cnoBa yABaMBaeTca m 
c^nTbiBaeTcn b nonoBMHy pewe. OflHa 3anncb Ha 
6ycpep 176 nocneAOBaTenbHOCTM IILU, 
Heo6xoflMMafl M3 pacneTa oahoto KBaHTa 
BpeMeHM, 3aTeM BbinonHneTca Ha nepMOAe, 
KOTopbiPi He ncnonb3yeTcn flnn CHUTbiBaHMfl. 

no tom npMHMHe, hto npou,ecc noMCKa MoweT 
onpeflenMTb iiomck cflBMroB niil ao 3aflep>KKM ot 
TeKymero BpeMeHM ao Aeyx CMMBonoB Yoniua, 
Hy>KHO 3anoMMHaTb AaHHbie 

nocneAOBaTenbHOCTM ni_LI b HeTbipe CMMBona 
Yoniua. B npeAnoHTMTenbHOM BapMaHTe 
ocymecTBneHMa 6ycpep 1 76 

nocneAOBaTenbHOCTM I1LU npeflCTaBnaeT co6om 
cto flBaAUaTb BoceMb cnoB Ha 3YI1B b 16 
6mtob. Tpe6yeTca ^eTbipe CMMBona Yoniua, 
noTOMy hto HananbHbiM cflBMr MoweT 
M3MeHSTbca Ha 2 CMMBona Yoniua, m nocne Toro, 
KaK HananbHbiM CflBMr Bbi6paH, Ana Koppenau,MM 
Hy>KHa nocneAOBaTenbHOCTb riLU b oamh CMMBon 
Yoniua, a sto 03Ha4aeT, hto Ana npou,ecca 
OKaTMfl Tpe6yioTCfl AaHHbie b TpM CMMBona 
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ncnonb3yeTCfl 



CO 



CO 

O 



Yonwa. nocKOJibKy oflHa 
nooneflOBaienbHOOTb 
noBTopHO, AaHHbie 
nooneflOBaienbHOOTM n LU He MoryT 6biTb 
nepe3annoaHbi bo BpeMfi npou,ecca oKaTMfl, 
cooTBeTCTByioinero oflHOMy rpe6HK> noncKa. 
nosTOMy naMfiTb b A°nonHHTenbHbin cnn/iBon 
Yonwa Heo6xoflMMa, 4To6bi 3anoMHMTb AaHHbie 
nooneflOBaienbHOOTH l~l LU bo BpeMfi nx 
reHepaunn. 

flaHHbie, 3anncbiBaeMbie b oycpep 176 
nocneflOBaienbHOCTH riLU n oycpep 172 

aHTeHHOM Bbl6opKH, 06ecneHHBaf0TCfl BXOflHblMM 

KacKaflaMM 174 ncKaTena. BxoflHbie KacKaflbi 
174 (cpur. 10) ncKaTeiifl BKnfOHafOT b ce6a 
reHepaTopbi 202, 206 niil C n K KopoTKoro KOfla 
n reHepaTop 204 ntil nonb30BaTenfi 
AnnTenbHoro KOfla. BennHnHbi, BbiBefleHHbie 
reHepaTopaMM 202, 206 ntil C u K u 
reHepaTopoM 204 n LU nonb30BaTena 
flnnTeiibHoro KOfla, onpeAenaioTCfl BpeweHew 
aha. Ka>Kflafi 6a30Ba?i CTaHunft nwieeT 
yHMBepoanbHbiM STanoH xpoHupoBaHMfl, TaKoti 
KaK xpoHnpoBaHne mo6anbHoCi cnyTHnKOBon 
cucTen/ibi paAnoonpefleneHi/18, ppn 
cjjopMnpoBaHUfl cnrHana xpoHnpoBaHna. 
Ka>Kflafi 6a30Baa CTaHU,nfl TaioKe nepeflaeT CBon 
paAnocnman xpoHnpoBaHi/ifi b MoonnbHbie 
ydpoMCTBa. Ha 6a30Bon CTaHL(nn onopHbin 
cnman BpeMeHn OMMTaeToa MMeioiyuM HyneBon 
CABHr, nocKOJibKy oh opneHTnpoBaH Ha 
rno6anbHbiM onopHbin cnman. 

BbixoA reHeparapa 204 ntil nonb30BaTena 
AnnTenbHoro KOAa HMeeT nornnecKne aneMeHTbi 
208 n 210, ncKnic-iaiomne MUM, ppn BbixoAa 
cooTBeTCTBeHHO reHepaTopoB 202, 206 nLU C n 
K KopoTKoro KOAa. (3tot Me npou,ecc TaioKe 
BbinonHfieTCfl b Mo6unbHOM ycTponcTBe, M 
BbixoA ncno;ib3yeTCfl Ana MOAynupoBaHns 
nepeAaHHoro cnrHana Mo6nnbHoro ycTponcTBa). 
BbixoAHoti on mail nornnecKnx aneMeHTOB 208 n 
210, ncKmo4a(ow,nx MJ1M, 3anoMHHaeTcn b 
nooneAOBaTenbHO-napannenbHOM cabhtobom 
peracrpe 212. 

nocneAOBaTenbHO-napannejibHbifi CABnroBbin 
perncTp 212 6ycpepn3npyeT 

nocneAOBaienbHOCTM ao wnpnHbi oycpepa 176 
nocneAOBaTenbHOCTn ntil. Buxoa 

nooneAOBaTenbHO-napannenbHoro CABnroBoro 
perncTpa 212 3aTeM 3anncbiBaeTca b 6ycpep 176 
nocneAOBaTenbHOCTn ntil Ha aApece, b3etom H3 
onopHoro cnrHana BpeMeHn HyneBoro CABnra. 
TaKUM o6pa30M, BXOAHbie KacKaAN 174 
noKaTena noAaioT AaHHbie nocneAOBaTenbHOCTn 
ntil b 6ycpep 176 nocneAOBaTenbHOCTn nLU. 

BxoAHbie KacKaAbi 174 ncKaTena TaioKe 
noAaioT aHTeHHbie BbioopKn b oycpep 172 
aHTeHHOM BbioopKn. BbioopKn 118 npneivia 
Bbi6npaioTCfl M3 oahoto H3 MHO>xecTB aHTeHH 
Hepe3 MyribTunneKcop 216. OTo6paHHbie 
BbioopKn npneiwa ot MynbTnnneKcopa 216 
noAaioTCfl k cpnKcaTopy 218, rAe ohh 
npope>KHBaK)TCfl, T.e. OAHa ^eTBepTb BbioopoK 
Bbi6npaeTca Ann ncnonb30BaHna b npoi^ecce 
noncKa. BbioopKn 118 npneMa oroopaHbi c 
nacTOTOM, KOTopan b BoceMb pa3 npeBbiiuaeT 
nacTOTy cneAOBaHMfi aneMeHTapHbix nocbinoK 
ntil npueMHMKOM 116 (cpnr. 4) aHanoroBoro 
nepeAaTHnKa. 06pa6oTKa b anropnTMe noncKa 
npeAHa3HaHaeTcn pf\s\ Bbi6opoK, B3RTbix c 
nonoBHHofi 4acT0Tbi cneAOBaHUfl 
sneMeHTapHbix nocbinoK. noaTOMy raribKO OAHy 
HeTBepTb npuHSTbix curHanoB Heo6xoAHMO 
noAaBaTb k 6ycpepy 172 aHTeHHofi Bbi6opKH. 

Bnxoa cpMKcaTopa 218 noAaeTcn k 



nocneAOBaTeribHO-napajiJienbHOMy CABnroBOMy 
perncTpy 214, KOTopbifi 6ycpepn3npyeT Bbi6opKn 
AO LunpuHbi Gycpepa 172 aHTeHHofi Bbi6opKH. 
Bbi6op™ 3aTeM 3anncbiBai0TCfl b MeTHbie n 
HeMeTHbie 6ycpepbi 168, 170 snen/ieHTapHoro 
cm man a Yoniija Ha aApeca, TaioKe B3flTbie M3 
onopHoro cumana BpeMeHn HyneBoro CABnra. 
TaKMM o6pa30M, 6noK 178 ©KaTMfl MO>KeT 
ynopfiAO'-inBaTb AaHHbie aHTeHHofi BbiGopKM 

HSBeCTHbIM CABHrOM OTHOCMTenbHO 

nocneAOBaTenbHOCTn ntil. 

flna Ka>KAoro nepnoAa noBTopeHna TaKTOBbix 
MMnynbcoB b KBaHTe BpeMeHn 6noK c>KaTHfl 1 78 
(cpkir. 5) 6epeT aHTeHHbie Bbi6opKM H3 oahoto 
sneMeHTapHoro cnmana YonLua M3 6ycpepa 1 72 
aHTeHHOM Bbi6opKM, a cooTBeTCTByioi^ee 
MHO)KecTBO BennnnH nocneAOBaTenbHOCTn ntil - 
M3 6ycpepa 176 nocneAOBaTenbHOCTn nLU n 
BbiBOAUT aneMeHTapHbin on man yoniua KaHana 
C h K k npoL(eccopy 120 BnA nepe3 
MynbTunneKcop 124. 

noApo6Haa cxeivia 6noKa 178 OKaTna 
noKa3aHa Ha cpur. 11. OnKcaTop 220 MeTHoro 
sneiuieHTapHoro cnmana yoniua n cpnKcaTop 
222 HeMeTHoro sneMeHTapHora cnrHana yoniua 
cpnKcwpyioT AaHHbie H3 neTHoro 6ycpepa 168 
sneMeHTapHoro cnmana yoniua v\ HeneTHoro 
6ycpepa 170 sneMeHTapHoro cnrHana Yoniua, 
cooTBeTCTBeHHO. Tpynna 224 MynbTiinneKcopoB 
nsBneKaeT noAne>Kainne ncnonbsoBaHMio 
Bbi6opKn aneMeHTapHoro cnmana Yoniua H3 
Bbi6opoK b Asa sneMeHTapHbix cnmana Yoniua, 
npeACTaBneHHbix cpnKcaTopaMn 220 n 222 
MeTHoro \a HeneTHoro aneivieHTapHoro cnrHana 
Yoniua. Jlon/mecKnn aneMeHT 226 Bbi6opa 
MynbTnnneKcopa onpeAenaeT rpaHnLiy 
Bbi6paHHoro 3neMeHTapHoro cnmana Yoniiia 
mcxoah M3 CABnra o6pa6aTNBaeMoro sneiweHTa 
rpe^Hfl 3neMeHTapHbin cnman Yoniua 
BbiBOAnTCfl k rpynne 228 norn'-iecKnx 
snen/ieHTOB, ncKnic-iaioLAnx MUM, 6noKa OKaTna 
MKC 

BennnnHbi nocneAOBaTenbHOCTn ntil ot 
6ycpepa 176 nocneAOBaTenbHOCTn ntil 

Cpl/IKCHpyiOTCS CpllKCaTOpOM 234 

nocneAOBaTenbHOCTn ntil. MHoropemcTpoBoe 
AUKnnnecKoe CABnroBoe ycTponcTBO 232 
BpamaeT bhxoa cpuKcaTopa 234 
nocneAOBaTenbHOCTn ntil, hcxoas n3 CABnra 
o6pa6aTbiBaeivioro 3neivieHTa rpe^Hfl, n noAaeT 
nocneAOBaTenbHOCTb ntil k rpynne 228 
nornnecKnx aneMeHTOB, ncKmonaioiAnx MilM, 
6noKa c>KaTn;i MKC, Korapaa o6bNHbiM o6pa30M 
o6paiAaeT aHTeHHbie BbiGopKn, ocHOBaHHbie Ha 
nocneAOBaTenbHOCTn ntil. Benn^nHbi c 
ncKnio^eHHbiM MJIM 3aTewi cyMMnpyioTca 
ApeBOBnAHon cxeMon cyMMarapa 230, KOTopbin 
BbinonHfieT onepaL(nio cyMMUpoBaHna b cxaTnn 
OQPSK n 3aTewi cyMMnpyeT BMecTe ^eTbipe 
OKaTbix BbixoAa aneMeHTapHoro cnrHana, hto6w 
ccfiopMnpoBaTb sneMeHTapHbin cnman Yoniua 
Ana BXOAa b BnA. 

npou,eccop 120 (cpnr. 5) BnA oepeT 
luecTbAecflT ^eTbipe npi^HnTbix aneivieHTapHbix 
cnmana Yoniua ot 6noKa OKaTna 178 nepe3 
MynbTunneKcop 124 n npn noMoiAn 
6-CTyneHHaTofi MaTpnL(bi "6a6oHKa" 

KoppennpyeT stu luecTbAec^T MeTbipe Bbi6opKn 
Bxofla c Ka^Aon n3 LuecT/iAecflTn neTbipex 
cpyHKL(nn Yoniua b KBaHTe BpeMeHn, cocTomueM 
n3 luecTHAecflTn neTbipex nepnoAOB 
noBTopeHns TaKTOBbix HMnynbcoB. fleTeKTop 
160 MaKcnManbHoro npaBAonoAo6na MO>KeT 
6biTb ncnonb30BaH, 4To6bi HaiiTn caMbin 
3HannTenbHbin BbixoA SHeprnn Koppenni^nn ot 
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npoL;eccopa 120 EI1A. Bbixofl fleTeKTopa 160 
MaKCHManbHoro npaBflonoflo6na noflaeToa k 
npoL;eccopy 1 62 pe3ynbTaraB noncKa, KorapbiPi 
flBnneTCfl 4acTbw MHTerpanbHoro npoi^eccopa 
128 noncKa. 

npoL^eccop 162 (cpMr. 12) pe3ynbTaraB 
nowcKa TO>Ke paooTaeT b pe>KHMe 
KBaHTOBaHHoro BpeMeHH. rioAaBaeMbie k HeMy 
cnmanbi ynpaBneHna 3aAep>KHBaK)TCFi 
KOHBetiepHO Ana cornacoBaHws c 3aflep>KKOM 
AByx KB3HT0B BpeMeHW c Havana BBOfla 
sneMeHTapHbix cnmanoB Yojiiua b npoL;eccop 
120 5I1A, HTo6bi nonynnTb Bbixofl 
MaKCMManbHOM SHeprnn. KaK 06-bacHqnocb 
Bbiiue, MHO>KecTBO napaMeipoB OKHa noncKa 
MoryT o6o3HaMaTb, mto flaHHbie M3 HeKoraporo 

AoiDKHbi HaKannnBaTbca ao oopaooTKH 
pe3ynbTaraB Bbi6paHHoH 3aflep>KKn. B 
napan/ieTpax, ncnonb3yeMbix b npuMepax, 
noKa3aHHbix Ha cpwr. 6 w 7, KonMMecTBO 
HaKannnBaeMbix cmmbojiob paBHO 2. npoL;eccop 
162 pe3ynbTaTOB noi/icra BbinonHfieT qbyHKL(M(o 
oyMMnpoBaHUfl HapHAy c ApyrnMU cpyHKL^HflMH. 

Bo Bpen/iq cyMMwpoBaHwa 
nocneAOBaTeiibHbix ci/iMBonoB yontua 
npoL;eccopoM 1 62 pe3ynbTaraB noncKa oh 
AOJDKeH 3anoMMHaTb HaKonneHHyio cyMMy Ana 
Ka>Kfloro sneMeHTa rpe6Ha b rpe6He nowcKa. 3tm 
HaKonneHHbie oyMMbi 3anoMMHa(OTCfl b 3ynB 
240 HaKonneHwa cmmbojiob YonLua. Pe3ynbTaTbi 
Ka>KAoro rpe6Hfi noMCKa BBOflflTCfl b cyMMarap 
242 ot AeTeKTopa 160 MaKCHManbHofi 
BepofiTHOCTM flna Ka>Kfloro sneMeHTa rpeoHfi. 
CyMMarap 242 cyMMi/ipyeT MMeioinnCicfl 
pe3yribTaT o cooTBeraTByiOLneti npoMe>KyTOHHo£i 
BennHUHOM B 3ynB 240 HaKonneHMfl onMBonoB 
yoniua. ripn OKOHHaTejibHOM HanonHeHMM 
CHMBonoB yoniua atis Kawaoro sneMeHTa 
rpe6HH npoMe>KyTOHHbiti pe3ynbTaT 
OHHTbiBaerafl H3 3YriB 240 n cyMMupyercfi 
cyMMarapoM 242 c OKOHHaTenbHotf SHepmetf ot 
sneMeHTa rpeoHfl, Hraobi flaTb 3TOMy sneMeHTy 
rpe6H« OKOHMaTeribHbiM pe3ynbTaT nowcKa. 
3aTeM pe3yribTaTbi noncKa cpaBHUBararafl c 
HannyniuMMH pe3ynbTaTaMM, HaPiAeHHbiMH b 
noMCKe ao sraro MOMeHTa, KaK oebacHfleTca 

B flaHHOM npeAnoMTHTexibHOM BapwaHTe 
ocymecTBiieHMfl BoceMb HannyHiunx 
pe3yribTaraB 3anoMMHaKrrcq b perwcrpe 250 
Hannyniiinx pe3ynbTaTOB. Mo>kho xpaHMTb 
MeHbiuee ujih 6onbiuee KoniwecTBO 
pe3ynbTaraB. PerucTp 164 npoMe>KyTOMHbix 
pe3ynbTaraB 3anoMHHaeT nuKOBbie BenuMMHbi v\ 
nx oooTBeTOTByfOLAnfi paHTOBbiM nopflAOK. Ecnn 
SHeprna pe3ynbTaTa TeKymero noncKa 
npeBbiiuaeT no MeHbLuefi Mepe oflHy U3 BenHMMH 
SHeprnu b perncTpax, to narH^ecKntf sneMeHT 
254 ynpaBJieHMfl npou,eccopoM pe3ynbTaraB 
noncKa OT6pacbiBaeT BocbMofi Hanny^ujuM 
pe3ynbTaT b perncTpe 164 npoMe>KyT04Hbix 
pe3yjibTaraB n BCTaBnseT hobum pe3yribTaT, 
Hap^Ay o era cooTBeraTByioiAHM paHroM, cflBwr 
nLLI n aHTeHHy , cooTBeraTByiomyK) pe3ynbT3Ty 
sneMeHTa rpe6H^. Bee pe3ynbTaTbi MeHbwero 
paHra CTaHOBflTca "pa3>KanoBaHHbiMM" Ha oahh 
paHr. B MMefOLAeMCfi ypoBHe TexHUKU MMeeTC^ 
xopoujo n3BecTHoe 6onbLuoe KonkwecTBO 
MeraflOB ocyiAecTBneHns TaKOM cpyHKL^nn 

OTCOpTHpOBKM. B AaHHOM H306peTeHMH MO>KHO 

ncnonb30BaTb ntoSofi v\3 hhx. 

npoL^eccop 1 62 pe3ynbTaraB nouoKa MMeeT 
MecTHbiM cpnnbTp nnKa, KorapbiPi b ochobhom 
oootomt H3 KOMnapaTopa 244 w cpuKoarapa 246 



npeflbiAyL^eti 3Heprnn. MecTHbifi cpHnbTp nHKa, 
ecriM HaxoAHTca b pa6oTe, npenaTCTByeT 
KoppeKTi/ipoBKe pemcTpa 164 npoMe>KyT04Hbix 
pesynbTaTOB, Aa>Ke eonn SHepri/ifl pe3ynbTaTa 
noncKa OTBenana 6bi TpeooBaHHHM ee 
BKnioqeHnq (b Hero), ecnn pe3ynbTaT nowcKa He 
npeACTaBnaeT MecTHbifi nm MHoronyneBoro 
npoxo>KAeHMfl. TaKMM o6pa30M, MecTHbiM 
cpMJibTp nuKa He AaeT 3aH0CMTb onnbHoe 
ujupoKO "pa3Ma3aHHoe" MHoronyneBoe 
pacnpocTpaHeHne b perncTp 164 
npoMe>KyTOHHbix pe3ynbTaraB, TeM oaMbiM He 
ocTaBnafl MecTa atia 6onee cna6oro, ho neTKoro 
MHorojiyqeBoro pacnpocTpaHeHU^, KOTopoe 
MO>KeT CTaTb nyHLUUM KaHAMflaTOM Ha 
AeMOAynaL(nio. 

npfiMoe. BennHMHa SHeprnn cyMMnpoBaHna 
npeflbiAyu^ero sneMeHTa rpe6Hn 3anoMHHaeTcn 
b (fcHKcarape 246 npeAbiAyLAsi^ sHeprnn. 
CyMMnpoBaHne HMeiomerocs sneMeHTa rpe6H^ 
opaBHUBaeTca KOMnaparapoM 244 c 
xpaHflinencfl BenuMMHOM. Bbixofl KOMnaparapa 
244 yKa3biBaeT, KaKoti H3 AByx bxoaob 6onbiue, 
m (fnKcupyeTcq b norHMecKOM sneMeHTe 254 
ynpaBneHMfi npoLieccopoM pe3ynbTaraB noncKa. 
Ecnn npeAbiAyLLl af1 Bbi6opKa npeACTaBnana 
MecTHbie MaKCHMyMbi, to nornneoKuCi sneMeHT 
254 ynpaBneHna npoueccopoM pe3ynbTaraB 
noMCKa cpaBHMBaeT pe3ynbTaT npeflbiflymew 
SHeprnn c flaHHbiMM b perncTpe 164 
npoMe>KyTOHHbix pe3ynbTaTOB, KaK onucbiBaeTca 
Bbiiue. Ecnn MecTHbin cpnnbTp nnKa BbiKmcneH 
MHKponpoi4eccopoM 136 KaHanbHoro sneMeHTa, 
to cpaBHeHne c perncTpoM 164 npoMe>xyraHHbix 
pesynbTaTOB Bcerfla BKnioMaeTcq. Ecnn nn6o 
MMeioi^n^cfl, nn6o nocneflHUM sneMeHT rpe^Hfl 
b rpaHHue OKHa noncKa nMeeT yicnoH, to TorAa 
ycTaHaBTiMBaeTca cpnKcarap yKnoHa, HTo6bi 
BenMMMHa Kpaa rpaHnu,bi TaK>Ke Morna 6bi 



llpocToe 

cpwibTpa nnKa o6nerHaeTcw xoaom c 
b cropoHy 6onee paHH/ix CMMBonoB b rpe6He 
noMCKa. KaK noKa3aHO Ha cpur. 6, 7, 8, 9 b 
rpe6He noncKa Ka>KAbi(i sneMeHT rpe6Hfl MAeT b 
orapoHy onrHanoB, npn6biBaioiAMX no BpeMeHU 
paHbiue. 3to npoABM>KeHne osHa^aeT, mto b 
OKHe nonoKa nooneflHni?i sneMeHT rpe6Hfl b 
rpe6He noMCKa n nepBbii* 3neMeHT rpe6Hfl 
nocneAyioiiiero rpe6Hfl noncKa b CABure 
conpuKacaeMbi. riosraMy AeticTBHio MecTHoro 
cpHnbTpa nnKa MeHaTbca He HaAo, a BbixoA 
KOMnaparapa 244 AeMCTBMTeneH b rpaHuu,ax 
rpe6Hfl noncKa. 

B KOHue o6pa6oTKH OKHa noncKa Benn'-iMHbi, 
xpaHfm^necfl b perncTpe 164 npoMe>Kyra4Hbix 
pe3ynbTaTOB, nepeHocflTcs k perncTpy 250 
HamiyMiunx pe3ynbTaraB, c^MTbiBaHHe c 
Koraporo npoM3BOAMTcn MUKponpoL^eccopoM 
136 KaHanbHoro sneMeHTa. npoi^eccop 162 
pe3ynbTaraB noi^oKa, TaKMM o6pa30M, 3a6npaeT 
6onbiuyio 4acTb Harpy3KM c MMKponpou,eccopa 
136 KaHanbHoro sneMeHTa, KorapbiM b cwcTeMe 
Hy?KeH Ana Toro, nra6bi He3aBncnMO 
onepkipoBaTb Ka>KflbiM pe3ynbTaTOM sneMeHTa 
rpe^Hfl. 

B npeALuecTBOBaBLUMX pa3flenax Bee 
BHMMaHne yAennnocb KaHany o6pa6oTKM 
AaHHbix b MHTerpanbHOM npoL^eccope 128 
noncKa n onucbiBanoob, KaK cbipbie aHTeHHbie 
Bbi6opKi/i 118 npeo6pa3yioTCfl b CBOAHoe 
oooSi^eHne o MHoronyneBOM npoxo>KfleHHM Ha 
BbixoAe perncTpa 250 Hannymnnx pe3ynbTaraB. 
B nooneAywiAMX pa3Aenax MfleT noflpo6Hoe 
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onwcaHne, KaKynpaBnsuoT Ka>KflbiM sneivieHTOM b 
KaHane o6pa6oTKH flaHHbix noncKa. 

KaK yKa3biBanocb paHee, MMKponpou,eccop 
136 KaHanbHoro sneivieHTa onpeflenaeT 
MHO>KecTBO napan/ieTpoB noncKa, Korapoe 
BKnKwaeT b ce6a rpynny aHTeHH, HTo6bi 
npon3BOflHTb noncK no flaHHbiM, xpaHMMbiM b 
6ycpepe 348 (cjDnr. 13) Bbi6opa aHTeHHbi, 
noxoflHbM oflBnr, xpaHHMbifi b oycpepe 308 
cflBura noncKa, mucjio sneMeHTOB rpeoHfl M3 
pacneTa Ha oawh rpeoeHb noncKa, xpaHUMoe b 
oycpepe 312 njupuHbi rpeo"Hfl, mnpuHy oma 
noncKa, xpaHUMyio b oycpepe 314 lunpuHbi 
noncKa, MMcno cuMBonoB yo/iwa Ana 
HaKonneHi/ifi, xpaHUMoe b oycpepe 316 
HaKonneHun cumbojiob yonwa, i/i KOMaHflHoe 
onoBO, xpaHnMoe b 6ycpepe 346 KOMaHflHoro 
cnoBa. 

HcxoflHbiw cflBur, xpaHMMbifi b oycpepe 308 
CflBura noncKa, onpeflenfleTca paspewaiomePi 
CnOC06HOGTbK3 b BoceMb aneMeHTapHbix 
cnrHanoB. McxoflHbiiJi CflBur KOHTponnpyeT 
yflaneHne Bbi6opoK npope>Ki/iBaHMeM 
cpMKcaTopoM 218 cpi/ir. 10 bo BxoflHbix KacKaflax 
174 HCKaTena. B stom ocymecTBneHwu 
onaroflapa oycpepy 172 amem-ioti Bbi6opKM 
ninpHHOM b ABa CMMBora yonwa caMow KpynHoii 
BennHMHOM ncxoAHoro CflBura flBraeTcn 
nonoBi/iHa aneMeHTapHoro cnmana nLU, 
MeHbiuan AByx nonHbix cumbo/iob yonwa. 

flo SToro MOMeHTa pacKpbiBanacb o6inan 
KOHcjDurypauMfi BbinonHeHi/ia noncKa. B 

ASMCTBMTenbHOCTM MMeeTCfl HeCKOnbKO KTaCCOB 

onpefleneHHbix noncKOB. Korfla MoownbHoe 
ycTpoMCTBO HannHaeT cboPI flocTyn b cucTeMy, 
oho nocbmaeT cwman pafluoMaaKa c 
ncnonb30BaHweM HyneBoro cum Bona yoniua, 
KOTopbiW Ha3biBaeTCfl npeflMcnoBueM. HyneBbiM 
CHMBonoM Yoniua flBnaeTca TaraPi cumboji 
Yoniua, KOTopbiR coflep>KHT i 
Hynn BMeoTO ynoMHHyTbix Bb 
eflUHMLi n nonoBUHbi Hynetf nocne bi 
npeAncnoBHoro noncKa ncKaTenb Mw,eT 
Mo6nnbHbie ycTpotfcTBa, KOTopwe nocbmaioT 
paAMOMaflKOBbiR caiman HyneBoro cwviBona 
yoniua Ha KaHan flOGTyna. Pe3ynbTaroM noncKa 
Ana npeancnoBHoro noncKa ABnaeToa SHeprua 
Ana HyneBoro cuMBona yoniua. Iloone 
BbinonHeHWfl noncKa KaHana flocrryna b pe>Ki/iMe 
coopa flaHHbix fleieKTop 160 MaKCHManbHoro 
npaBAonoAo6nq bnboamt SHeprwo flna 
HyneBoro cuMBona yoniua He3aBncnMO ot 
A©TeKTnpoBaHHOM SHeprun MaKCHManbHoro 
Bbixofla. KOMaHflHoe cnoBO, xpaHUMoe b 
oycpepe 346 KOMaHflHoro cnoBa, BKntoHaeT b 
oe6a npeflncnoBHbiM 6ut, KOTopbiM yKa3biBaeT, 
Korfla BbinonHseTCfl npeflHcnoBHbitf noncK. 

KaK onucbiBanocb Bbiiue, MexaHM3M 
ynpaBneHna MOLflHOCTbK) b npeflnoHwenbHOM 
BapwaHTe ooyifleoTBneHMfl M3MepaeT ypoBeHb 
CHmana, npwHsrroro ot Ka>Kfloro Mo6unbHoro 

yCTpOMOTBa, l/l CjDOpMUpyeT HHflMKai^UK) 

ynpaBneHna Mom,HOCTbio, HTo6bi flaTb 
Mo6nnbHOMy yoTpoMCTBy KOMaHfly noBbicnTb 
nnn noHM3MTb MoiflHOCTb nepeflaHM Mo6nnbHoro 
ycTpoKcTBa. MexaHM3M ynpaBneHMfl MomHOCTbK) 
fleticTByeT no MHO>KecTBy cuMBonoB yoniua, 
KOTopoe Ha3biBaeTca rpynnoti ynpaBneHMfi 
Mom,HOCTbio bo BpeMfl pa6oTbi KaHana Harpy3KH. 
(Pa6oTa KaHana Harpy3KM cneflyeT 3a pa6oTofi 
KaHana flociyna n 03HanaeT pa6oTy bo Bpeivm 
aKTMBHoro Bbi30Ba). Bee CHMBonbi yoniua b 
oflHOM rpynne ynpaBneHna MoiUHOOTbio 
nepeflaioTCfi npn noMoiflu tom >Ke KOMaHflbi 
MHflMKai^MM ynpaBneHun MoiflHOCTbio b 



M06nnbHOM ycTpoficTBe. 

KaK onuoaHO Bbiiue, b npeflnoHTMTenbHOM 
BapnaHTe ocyiflecTBneHnfi flaHHoro 
M3o6peTeHMfl nepeflaBaeMbifi Mo6nnbHbiM 
ycTpoMCTBOM CHman MMeeT H3MeHfleMyio 
4acTOTy bo BpeMfl flewcTBun KaHana Harpy3KW. 
HacTOTa, nepeflaBaeiwafl Mo6nnbHbiM 

yCTpOMCTBOM, HeM3BeOTHa Ha 6a30BOM CTaHUMM 

bo BpeMfl npoi^ecca noncKa. npn HaKonneHnu 
nocneflOBaTenbHbix cuMBonoB oneHb Ba>KHO, 
HTo6bi nepeflaT^MK bo BpeMfi HaKonneHna He 
3annpancfi. nocneflOBaTenbHbie CHMBonbi 
yoniua b rpynne ynpaBneHna Mom,HOCTbio 
nponycKaioTC^ BeHTuneM KaK rpynna, 
osHanaioi^afl, hto Boe 6 OMMBonoB yoniua, 
cocTaBnsioi^ne rpynny ynpaBneHWfi MoiflHOGTbio 
b npeflnoHTnTenbHOM ocymecTBneHHH, 3anepTbi 
nnn omepTbi. 

TaKUM o6paaoM, Korfla napaiweTp noncKa 
onpeflenneT, mto MHO>KecTBO cuMBonoB yoniua 
flon>KHO HaKannwBaTbca bo BpeMfi fleMCTBuq 
KaHana Harpy3Kn, npn stom npoi^ecc noncKa 
flon>KeH ynopnflOMMTb Ka>KnbiM rpe6eHb noncKa, 
MTo6bi HaHMHaTb n 3aKaHHMBaTb b oflHoti rpynne 
ynpaBneHMR Moii(HOCTbio. KOMaHflHoe cnoBO, 
xpaHUMoe b 6yc{)epe 346 KOMaHflHoro cnoBa, 
BKnioMaeT b ce6a 6i/it ynopflfloneHUfi rpynnbi 
ynpaBneHMfl MomHOCTbio. Korfla 6ht 
ynop^AOHeHMH rpynnbi ynpaBneHnw MomHOCTbio 
ycTaHOBneH Ha eflUHimy, yKa3biBaa none* 
KaHana HarpysKH, npou,ecc noncKa 
cnHxpoHM3npyeTCH c rpaHML|eM cneflyioii^eti 
rpynnbi ynpaBneHna MoiAHOCTbio BMecTO npocTO 
rpaHMi^bi ci/iMBona yoniua oneflyioiMero CflBura. 

KOMaHflHoe cnoBO, xpaHUMoe b 6y4)epe 346 
KOMaHflHoro cnoBa, TaioKe BKnioMaeT b ce6a 6mt 
BKmoneHna cfjunbTpa fleTeKTupoBaHna nuKa, KaK 
onucaHO Bbiiue. 

McKaTenb pa6oTaeT nn6o b HenpepbiBHOM, 
nn6o b noLuaroBOM pe>KMMe comacHO ycTaHOBKe 
HenpepbiBHoro/noniaroBoro 6nTa KOMaHflHoro 
cnoBa. B noiuaroBOM pexuMe noone 
BbinonHeHM^ noncKa nHTerpanbHbifi npoL(eocop 
128 noncKa B03BpaiflaeTC« b cocTOSHne 
0)KMflaHMfl flanbHeniunx KOMaHfl. B 
HenpepbiBHOM pe>KHMe MHTerpanbHbiM 
npou,ecoop 128 noncKa Bceraa b noncKe, n k 
TOMy BpeMeHM, Korfla b MMKponpoL(eccop 136 
KaHanbHoro sneMeHTa nocrynaeT enman o tom, 
hto pe3ynbTaTbi ecTb, MHTerpanbHbifi npoL(eccop 
128 noncKa ywe Hanan cneflyiomnii noncK. 

BnoK 166 ynpaBneHMfl noncKOM flaeT 
cnmanbi xpoHnpoBaHnfi, ncnonb3yeMbie flnq 
ynpaBneHM^ npou,eccoM noncKa, KOTopbi/i 
ocymecTBnaeTCfl MHTerpanbHbiM npou,eccopoM 
128 noncKa. BnoK 166 ynpaBneHHH noncKOM 
nocbmaeT onopHbin cnrHan xpoHMpoBaHWfi 
HyneBoro CflBura b reHeparapbi 202, 206 nLU C 
n K KopoTKoro KOfla m reHepaTop 204 II HI 
nonb30BaTena flnnTenbHoro KOfla m cuman 
BKmo^eHHn cpuKcaTopy 218 npope>KMBaHMfl, n 
cuman BbiBopa MynbTunneKoopy 216 bo 
BxoflHbie KacKaflbi 174 MCKaTena. Oh noflaeT 
aflpeca CHUTbiBaHna m 3annon b 6ycpep 176 
nocneflOBaienbHOCTM nLU n neTHbiM n HeneTHbiM 
6ycpepbi 168 n 170 aneMeHTapHbix cnrHanoB 
yoniua. Oh BbiBOflUT TeKym,i/iM CflBur flna 
ynpaBnennji pa6oTOM 6noKa 178 OKaTH^. Oh 
o6ecneHHBaeT onopHbifi cuman xpoHnpoBaHna 
MejKfly KBaHTaMM BpeMeHH flnfl npou,eccopa 120 
BnA v\ onpeflenaeT, ncnonb3yeT nn npoi4eocop 
120 BI1A npou,ecc noncKa Hnn npoi^ecc 
fleMOflyn?iL(MH nyTeiw ynpaBneHnn 
MynbTHnneKcopoM 124 Bxofla BI1A. Oh noflaeT 
HecKonbKO 3aflep>KaHHbix KOHBetiepHO 
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BapwaHTOB onpefleneHHbix CTpo6-MMnynbcoB 
BHyTpeHHero xpoHnpoBaHna flna norMHecKoro 
aneMeHTa 254 (cpMr. 12) ynpaBneHMfl 
npou,eccopoM pe3ynbTaTOB nonoKa, htoon oh 
n/ior cyMMnpoBaTb pe3ynbTaTbi noncKa no 
rpe6Hio CABwroB Ann HeKoraporo Mkicna 
HaKonneHMM CMMBonoB yonwa. Bjiok 166 
ynpaBneHMfl noMCKOM ooecneHMBaeT perncTp 
250 Hanny-nunx pe3ynbTaraB KOHBefiepHbiM 
CflBHTOM H aHTeHHOM MHC^opMai^neM, 
cooTBeTCTByioineM HaKonneHHoii 3Heprnn b 
peracTpe 250 HaHnynwero pe3ynbTaTa. 

C^eTHHK 342 (cpur. 13) BpeMeHM cucTeMbi 
noAMMHeH onopHOMy CMmany xpom/ipoBaHwa 
HyneBoro cflBura. B npeAnoHTMTenbHOM 
Bapwame ocyiAecTBneHMfl, KaK sto 6bino 
noApo6HO onnoaHO Bbiwe, reHeparap TaKTOBbix 
HMnyjibcoB cudeMbi nfleT b BoceMb pa3 
6bi0Tpee MacTOTbi cneAOBaHMS aneMeHTapHbix 
nocbmoK nUJ. B cuMBOJie yonwa HMeeTCfl 256 
sneMeHTapHbix curHanoB nuJ n 6 ommbojiob 
Yoniua b rpynne ynpaBneHMfi MomHOCTbio ppn 
o6w,ero KonMHecTBa b 6 . 256 . 8 = 12288 
TaKTOBbix MMnyjibcoB cucTeMbi Ha OAHy rpynny 
ynpaBneHua MomHOCTbio. nosTOMy b 
npeAnoHTHTenbHOM BapnaHTe ocymecTBneHMfl 

CHeTHMK 342 BpeMeHM CMCTeMbl COflep>KHT 
HeTbipHaflL4aTM6HTOBblti CHeTHMK, KOTOpblti 

noACMMTbiBaeT 12288 TaKTOBbix MMnynbcoB 

CMCTeMbl. CHeTHMK 342 BpeMeHM CMCTeMbl 

noAHMHeH CTpo6-MMnyribcy onopHoro CMmana 
BpeMeHM HyneBoro cflBura ppn 6a30BOM 
CTaHi^MM. OnopHbiPi CMman Bxofla pjw 
reHepaTopoB 202, 206 n LU C n K KopoTKoro KOfla 
n reHepaTopa 204 (cpur. 10) riLU [~lonb30BaTenfl 
AnHTenbHoro KOfla bo BXOAHbix KacKaflax 174 
HCKaTena oepeTCH M3 cner-iMKa 342 BpeMeHM 
cucTeMbi. Bnxoa reHeparapa 204 nuJ 
norb30BaTerfl AHMTenbHoro KOfla Taioxe 
ocHOBbiBaeTC^ Ha 6onee AnnTeribHOM onopHOM 
onrHane Bcetf cucTeMbi, KOTopbifi He 
noBTopfleTCH OKono 50 AHetf. Eonee 

ATlMTejlbHblM OnOpHbM CMTHan BCeM CMCTeMbl He 

KOHTponnpyeTon npoi4eGCOM noncKa n 
AePicTByeT KaK 3apaHee 3aAaHHaa BennHUHa. 
HenpepbiBHoe AewcTBue Ha OGHOBe 3apaHee 
3aAaHHOM BennHMHbi ynpaBnneTca cneTHMKOM 
342 BpeMeHM cucTeMbi. Aflpeca pfin oycpepa 
176 nocneAOBaTeribHOCTH nuJ v\ neTHoro v\ 
HeneTHoro 6ycpepoB 1 68 m 1 70 sneMeHTapHoro 
CMmana yonwa 6epyTcs M3 cneTHMKa 342 
BpeMeHM cucTeMbi. CHeTHMK 342 BpeMeHM 

CMCTeMbl CpMKCMpyeTCSI CpMKCaTOpOM 328 B 

Hanane Ka>Kfloro KBaHTa BpeMeHM. Bhxoa 
cpuKcarapa 328 BbioMpaeTca nepe3 aApecHbie 
MyribTMnneKOopbi 330, 332 m 334, KOTopue 
o6ecneHMBaK)T aApeca aanncn, 

cooTBeTCTByioLAMe TeKymeMy KBaHTy BpeMeHM, 
KorAa 3tm oycpepbi 3anMCbiBaioTCfl HecKoribKO 

n03>Ke B 3TOM KB3HTe BpeMeHM. 

HaKonMTenb 310 cneAMT 3a cabmtom 
sneMeHTa rpe6Hfl, KOTopbiM b AaHHoe BpeMH 
o6pa6aTbiBaeTca. Hcxoahum cflBMr, 
xpaHfliAMMcn b Bycpepe 308 CABMra noMCKa, 
3arpy>KaeTCH b HaKonMTenb 310 cflBura b Hanane 
Ka>KAoro oma noMCKa. HaKonMTenb 310 
OTpMi4aTeribHO npMpacTaeT c Ka>KflbiM 
sneMeHTOM rpe6Hfl. B KOHi^e Ka>KAoro rpe6H?i 
noMCKa, KOTopbiM Aon>KeH noBTopMTbca Ana 
AanbHeCiniMX HaKonneHMM, hmcho aneMeHTOB 
rpe6Hfl M3 pac-ieTa Ha oamh rpe6eHb noMCKa, 
xpaHfiiAeecfi b 6ycpepe 312 niMpMHbi rpe6Ha, 
CHOBa npM6aBJiaeTC5i k HaKonMTenio CABMra ahs 
ero OTCbiriKM k nepBOMy CABMry b rpeGHe 
noMCKa. TaKMM o6pa30M, npoL^ecc noMCKa CHOBa 



npoxoAMT no to My we rpe6Hio noMCKa Ana eu^e 
OAHoro HaKonneHMfl CMMBona yoniua. Ecjim 
npoL^ecc noMCKa npoiuen no TeKyi^eMy rpe6Hio 
noMCKa Ha era OKOHMaTenbHOM HaKonneHMM 
cm m Bona Yoniiia, to HaKonMTenb 310 
OTpMU,aTenbHO npMpacTaeT Ha eAMHMi^y 
Bbi6opoM BXOAa "HeT" MynbTMnneKcopa 304 
rpe6Hfl noBTopeHMfl, KOTopbiM AaeT cabmt 
nepBoro aneMeHTa rpe6Hfl b cneflyioL^eM rpe6He 
noMCKa. 

Bhxoa HaKonMTena 310 BcerAa 
npeACTaBnaeT cabmt 
TeKymero aneMeHTa rpe6Hfl v 
Mcnorib3yeTCfl A^ifl ynpaBneHMfl bxoaom AaHHbix 
b 6tiok 178 c>KaTM3. BbixoA HaKonMTena 310 
CABMra npM6aBnfieTCfl cyMMaTopaMM 336 m 338 

K BblXOAy Me>KKBaHTOBOrO XpOHMpOBaHMfl 

cneTHMKa 342 BpeMeHM CMCTeMbl [ifw reHepaL(MM 
aApecHoti nocneAOBaTenbHOCTM b KBaHTe 
BpeMeHM, cooTBeTCTByioiiieM aneMeHTy rpeBHfi. 
Bwxoa cyMMaTopoB 336 m 338 Bbi6MpaeTC^ 
nepe3 aApecHbie MynbTMnneKcopbi 330 m 332, 
HTo6bi o6ecneHMTb aApeca CHMTbiBaHMa 6yepepa 

172 aHTeHHOM Bbl6opKM. 

Bwxoa HaKonMTena 310 CABMra TaK«e 
cpaBHMBaeTca KOMnapaTopoM 326 c buxoaom 
cneTHMKa 342 BpeMeHM CMCTeMbl una 
cfjopMnpoBaHun CTpo6a CMMBona yoniiia CABMra, 
KOTopwii yKa3biBaeT, mto 6ycpep 172 aHTeHHOM 

Bbl6opKM MMeeT AOCTaTOMHO AeMCTBMTenbHblX 

AaHHbix flnn Hanana npoL(ecca noncKa. 

CneTHMK 320 rpe6Hfi noMCKa cneAMT 3a 
KonMHecTBOM sneMeHTOB rpe6Hfi, ocTaioiAMXca 
Ann o6pa6oTKM b TeKyiyeM rpe6He noMCKa. 
CneTHMK 320 rpe6HH noMCKa 3arpy>KaioT 
niMpMHOM oKHa noMCKa, xpaH^i^erocfl b 6ycpepe 
314 ujmpmhh noMCKa b Hanane OKHa noMCKa. 
CneTMMK 320 rpe6Ha noMCKa npMpacTaeT nocne 
3aBepiueHMfl o6pa6oTKM OKOHHaTenbHoro 
HaKonneHMM CMMBona yoniua Ka>Kfloro rpe6Hfi 

nOMCKa. npM AOCTM>KeHMM MM OKOHHaTenbHOTO 

cneTa Bee cabmtm b OKHe noMCKa o6pa6oTaHbi. 
flns MHAMKai^MM toto, hto KOHei^ TeKymero OKHa 
noMCKa 6nM30K, bhxoa cneTHMKa 320 rpeGHfl 
noncKa cyMMMpyeTcn cyMMaropoM 324 c 
BbixoAOM 6yo>epa 312 lumpmhw rpe6Hfi. KoHei^ 
MHAMKai4MM OKHa noMCKa OTMeHaeT BpeMfl, KorAa 

6yCpep 172 aHTeHHOM Bbl6opKM MO>KeT HaHMHaTb 

3anonHETbca Bbi6opKaMM AaHHbix M3 
anbTepHaTMBHOM aHTeHHbi b noflroTOBKe Ann 
cneAyiomero oma noMCKa, He Hapyman 
coAep>KMMoe, Hy>KHoe pfw TeKyiAero OKHa 
noMCKa 

KorAa MMKponpoL(eccop 136 KaHanbHoro 
sneMeHTa onpeAenseT okho noMCKa, oh MoweT 
onpeAenMTb, hto AaHHoe okho noMCKa a°™<ho 
6biTb BbinonHeHO pf\n MHO>KecTBa aHTeHH. B 
3tom cnynae MAeHTMHHbie napaMeTpu oma 
noMCKa noBTopaioTCH c noMoiAbio Bbi6opoK M3 
pflAa aHTeHH. 3Ta rpynna okoh noMCKa 
Ha3biBaerefi MHroxecTBOM noMCKa aHTeHHbi. 
EcnM MHOKecTBO noMCKa aHTeHHbi onpeAeneHO 
MMKponpoL(eccopoM 136 KaHanbHoro sneMeHTa, 
to aHTeHHoe MHOKecTBO nporpaMMMpyeTca 
BenMHMHOM, xpaHfiiAeMCfi b 6ycpepe 348 Bbioopa 
aHTeHHbi. nocne 3aBepiiieHM^ MHOwecTBa 
noncKa aHTeHHbi MMKponpoi^eccop 136 
KaHanbHoro sneMeHTa nepexoAMT b pe>KMM 

TOTOBHOCTM. 

CneTMMK 318 aneMeHTa rpe6H^ coAepwMT 
HeKOTopoe KonMHecTBO sneMeHTOB rpe^Hfl, 
ocTaioiAMXcfl Anfi o6pa6oTKM b TeKyu^eM rpe6He 
noncKa. CneTMMK 318 aneMeHTa rpe6Hfl 
npupacTaeT oamh pa3 no Ka>KAOMy 
o6pa6oTaHHOMy sneMeHTy rpe6Hfl m 
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3arpy>KaeTCfl bnxoaom 6ycpepa 312 lunpuHbi 
rpeoHfl, Koraa MCKaTenb HaxoAMTca b coctoahmm 
o>KMflaHMH, nn6o no 3aBepiiieHMM rpe6Hfl noncKa. 

CMemnK 322 HaKonneHMfl cmmbojiob yonrua 
wnTaeT KonMHecTBO cmmbojiob yonrua, 
ocTaioLnwxcfl Ann HaKonneHMfl ppn TeKyiyero 
rpeoHfl noncKa. CneTHMK 3arpy>KaeTca 
KoiiMMecTBOM CMMBOfioB Yojiiua Anfl 
HaKonneHMfl, xpaHnm,nxcfl b oycpepe 316 
HaKonneHMfl cmmbojiob yonuja, KorAa MCKaTenb 
HaxoAMTca b coctoahmm o>KMflaHMfi, jjm6o nocjie 
3aBepujeHMfl npoxoAa rpeoHfl noMCKa npM 
OKOH'-iaTejibHOM HaKonjieHMM cmmbojiob yojiiua. 
B npoTMBHOM cnynae CMemMK npMpacTaeT c 
3aBepnieHneM Ka>Kfloro rpe6Hfl nowcKa. 

C^eTMMK 302 AeMCTBMTejibHOJO BXOAa 
3arpy>KaeTCfl bcakmm pa3, KOJAa ynopflAoneHMe 
BxoflHOM aHTeHHbi mjjm npopeAMTena 
M3MeHfleTCfl. Oh 3arpy>KaeTCfl MMHMMajibHbiM 

MMCJIOM BblOOpOK, KOTOpbie Hy)KHbl MCKaTejlK) 

Anfl o6pa6oTKM rpeo"Hfl noMCKa Ha ocHOBe 
BbixoAa oyqbepa 312 lumpmhu rpeoHfl (T.e. oamh 

CMMBOJl yOJlLUa njllOC Bbl6"OpKM B OAHy UJMpMHy 

rpeo~Hfl). Bcakmm pa3, KOJAa aHTeHHafl Bbi6opKa 
3anMCbiBaeTca b 6ycpepe 172 aHTeHHOM 

BblOOpKM, CHeTHMK 302 AeMCTBMTejlbHOrO BXOAa 

npMpacTaeT. KoJAa oh AOCTMraeT CBoero 
OKOH^aTejibHOJO cneTa, oh nocbinaeT CMrHaji 

BKJlWHeHMJI, KOTOpbIM n03BOJlfleT HaHaTbCfl 

npou,eccy noMCKa. CnemMK 302 
AeMCTBMTejibHOJO BXOAa TaioKe o6ecneHMBaeT 
M6X3HM3M fljlfl Cflep>KMBaHMfl o6pa6oTKM noMCKa, 
KOJAa cabmjm nocjieAOBaTejibHbix okoh noMCKa 
He pa3peiua(OT HenpepbiBHyio o6pa6oTKy 
AaHHbix. 

HcKaTenb Ae^cTByeT jim6o b coctohhmm 

0>KMflaHMH, J1M60 B CMHXpOHHOM COCTOflHMM, 
J1M60 B 3KTMBH0M C0CT03HMM. yCTpOMCTBO 350 

ynpaBneHMfl ynopflAoneHMfl MCKaTena 
o6ecneHMBaeT TeKyiwee cocTOAHMe. 
HHTerpanbHbiti npoi4eccop 128 noncKa 
BoccTaHaBJiMBaeTCfl b pe>KMMe OKMAaHMfl, kojas 

K0M3HA3 B03BpaTa B MCXOflHOe COCTOflHMe 

npMJiaraeTca k MOAeMy 110 KaHanbHoro 
sneMeHTa. Bo BpeMfl coctoahma o>KMAaHMA Bee 

CHeTHMKM M HaK0JlMT6J1M B GjlOKe 166 

ynpaBJieHMfl noMCKOM 3arpy>KaioT cbom 
cooTBeTCTByKJiAMe napaMeipbi noMCKa, KaK 
yKa3aHO Bbiuje. nocne KOMaHAbi ot 
MMKponpoi4eccopa 136 KaHajibHojo aneMeHTa 
npoLj,eccy noMCKa o Hanane HenpepbiBHOJO mjim 
nosTanHOJO noMCKa c noMouj,bK) KOMaHAHOJO 
cnoBa MHTejparibHbiM npou,eccop 128 noMCKa 
nepexoAMT b cnHxpoHHoe cocroflHHe. 

B cmhxpohhom coctoahmm MCKaTejib BcerAa 
o>KMAaeT jpaHML4bi CMMBOJia Yojiuja CABMra. 
Ecjim AaHHbie b 6ycpepe 1 72 aHTeHHOM Bbi6opKM 
noKa He AeMCTBMTenbHbi mjim ecjiM 6mt 
ynopAAoneHMA rpynnbi ynpaBneHMA Mow,HOCTbK) 
ycTaHOBJieH m cmmboji yojiuja He ABnaeTCfl 
rpaHML^eM jpynnu ynpaBneHMA Moui,HOCTbK), 
TorAa MHTerpanbHbiM npou,eccop 128 noMCKa 
ocTaeTca b cmhxpohhom coctoahmm, noKa He 
6yAyT co6jnoAeHbi AOJi>KHbie ycnoBMn Ha 
rpaHML^e nocneAyioLAero CMMBOJia Yojiuja 
CABMra. KorAa cmmboji yonwa CABMra BBeAeH b 

AeMCTBMe AOfl>KHblM OD~pa30M, MCKaTejib MO>KeT 

nepeiiTM b aKTWBHoe cocTOAHMe. 

HHTejpajibHbiM npou,eccop 128 noMCKa 
ocTaeTCfl b aKTMBHOM coctoahmm ao Tex nop, 
noKa oh He oopaooTaeT rpeoeHb noMCKa, m b 

3TOT MOMeHT BepHeTCA B CMHXpOHHOe 

cocToaHMe. Ecjim MHTerpajibHbiM npou,eccop 128 
noMCKa HaxoAMTcn b OAHOSTanHOM pe>KMMe, oh 

MO>KeT nepeXOAMTb M3 aKTMBHOJO COCTOAHMA B 



cocraflHMe o>KMAaHMfl no 3aBepiueHMM 
nocjieAHero 3JieMeHTa rpeoHfl Ann 
OKOHHaTejibHOJO HaKonneHMfl CMMBOJia yonuja 
Ann nocjieAHero rpe6Hn noMCKa b ome noMCKa. 
MHTejparibHbiM npou^eccop 128 noMCKa 3aTeM 
OKMAaeT, mo6bi MMKponpoLj^eccop 136 
KaHanbHoro sjieMeHTa 3anycTMn em,e oamh 

nOMCK. ECJIM BMeCTO 9TOJO MHTerpajibHbiM 

npoL^eccop 128 noMCKa HaxoAMTca b 
HenpepbiBHOM pe>KMMe, TorAa b sto speMn oh 
3arpy>KaeT HOBoe MHOwecTBO napaMeTpa nowcKa 

M B03BpaiJ4aeTCfl B CMHXpOHHOe COCTOflHMe, 

HTo6bi o>KMAaTb cmmboji yojiuja CABMra B 
mcxoahom cab m re ppn o6pa6oTKM b hobom 

nOMCKe. AKTMBHOe COCTOflHMe 51BJ15ieTC51 
eAMHCTBeHHbIM COCTOflHMeM, B KOTOpOM 

o6pa6aTbiBaioTcsi Bbi6opKM aHTeHHbix AaHHbix. B 

COCTOJ1HMM 0>KMAaHMSl MJIM B CMHXpOHHOM 

cocToqHMM MCKaTenb npocTO cjieAMT 3a 
BpeMeHeM npM noMom,M cneT^MKa 342 BpeMeHM 
CMCTeMbi m npoAOJi>KaeT 3anMCb b 6ycpep 176 
nocjieAOBaTejibHOCTM nill m 6yqbep 172 
aHTeHHOM Bbi6opKM, MTo6bi, KorAa MCKaTenb 
6yAeT nepexoAMTb b a 
6ycpepbi 6binM y>Ke re 

Ha cpMr. 14 npeACTaBneHO yBeriMHeHHoe 
M3o6pa>KeHMe nepBOJO HaKonneHMfi CMMBOJia 
Yoniiia bo btopom rpe6He noncKa b OKHe noncKa, 
TaKOM KaK rpe6eHb 196 noMCKa Ha cpMr. 9. 

BpeMeHM CMCTeMbi onopHoro CMTHajia HyneBOJO 
CABMra M3o6pa>KeH pa3AeneHHbiM Ha TpMAUaTb 
ABa KBaHTa BpeMeHM. CocTOflHMe 372 MCKaTena 

M3MeH3eTCfl C CMHXpOHHOrO COCTOaHMa B 

aKTMBHoe CMrHanaMM MHAMKau,MM rpaHMU,bi 
cm m Bona yonrua CABMra o tom, hto 6y$ep 172 

aHTeHHOM Bbl6opKM C AeMCTBMTenbHbIMM 

Bbi6opKaMM roTOB k o6pa6oTKe Ha stom CABMre. 
Bo BpeMfl cneAyiom,ero KBaHTa BpeMeHM 
o6pa6aTbiBaeTcs nepBbiM sneMeHT rpe6H5i M3 
rpe6Hfi noMCKa. HcKaTenb npoAon>KaeT 
ncnonb30BaTb Ka>KflbiM KBaHT BpeMeHM Ann 
o6pa6oTKM sneMeHTa rpe6Hfl, KaK yKa3aHO 
o6o3HaneHMeM S b KBaHTax 374 BpeMeHM, npM 
tom ycnoBMM, mto BXOAHbie KacKaAbi 122 
AeMOAynnTopa He Mcnonb3yioT EI1A, KaK 
yKa3aHO o6o3HaneHMeM F b KBaHTax 374 
BpeMeHM. MCKaTenb 3aKaHHHBaeT o6pa6aT 
Kax<AbiM sneMeHT rpe6Hfi b rpe6He 
B03BpaiAaeTCfl b CMHxpoHHoe cocTOflHMe nepeA 
cneAyioiiieM rpaHMU,eM CMMBona yoniua CABMra. 
Tao<e M3o6pa>KeHO cocTOAHMe 362 cneTHMKa 
rpe6H3 noMCKa, KOTopoe npMpacTaeT bo BpeMfl 
aKTMBHoro cocTOAHMfl, noKa He AOCTMmeT 
KOHe^Horo cocTOflHun, yKa3biBafl, 4to o6pa6oTaH 
nonHbifi rpeSeHb noMCKa. CocTOAHMe 364 
cneTHMKa CABMja M3o6pa>KeHO KaK 
npMpacTaioiAee Me>Kfly Ka>KflbiM KBaHTOM 
BpeMeHM, cooTBeTCTByioLAMM sneMeHTy rpe^Hfl, 
HTo6bi oh Mor 6biTb Mcnonb30BaH A^ifl 
BbiBeAeHMfl aApeca CHMTbiBaHMfl CABMra 6ycpepa 
Bbi6opKM b TeneHne KBaHTa BpeMeHM. 

CocTOAHMe 364 cneTHMKa CABMra 
KOHBeMepHO 3aAep>KMBaeTCfl Anfl 
cpopMnpoBaHMfl cneTa CABMja Anfl perMCTpa 1 64 
npoMe>KyTOMHoro pe3ynbTaTa. C^eTHMK CABMra 
368 npMpacTaeT Ha npoxo>KAeHMM 
OKOHMaTenbHoro HamnneHMfl 370 cm m Bona 
Yonuja. 

TaKMM o6pa3QM, eAMHbiM MHTerpanbHbiM 
npou,eccop noMCKa 6ycpepM3MpoBaHMeM 
aHTeHHbix Bbi6opoK m Mcnonb3ya npou,eccop 
KBaHTOBaHHoro no BpeMeHM npeo6pa30BaHMfl 
MO>KeT no co6cTBeHHOM nocneAOBaTenbHOCTM 

npOXOAMTb nOMCK, KOHCpMrypMpOBaHHblM 
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MHO>KecTBOM napaMeTpoB noncKa, 

aHann3npoBaTb pe3ynbTaTbi h npeACTaBJiflTb 
CBOflHbifi oTHeT 06 onTMManbHbix TpaeKTopi/iJix, 
nononb3yeMbix Ana noBTOpHoro 
npeAHa3HaMeHHfi sneMema. 3to CHH>KaeT 
Harpy3Ky MHKponpou,eccopa OTHOCHTenbHO 
HCKaTena, nosTOMy mo>kho ncnonb30BaTb MeHee 
Aoporow MMKponpoueocop, h TahOKe CHH>KaeT 
HenoopeAOTBeHHbie H3Aep>KKH HHTerpanbHOH 
cxeMbi no rati npuMUHe, 4to u,enbiti MOAewi 
KaHanbHoro sneMeHTa mo>kho pa3MeTHTb Ha 
oahoh MC. 

OnuoaHHbie 3flecb o6iAHe npuHL^nnbi mo>kho 
ncnonb30BaTb b cudeiviax, b KOTopwx 
npuMeHSKiToa Apyrne BapnaHTbi cxeM 
nepeAann. BbiweH3no>KeHHoe onncaHHe 
ooHOBaHO Ha npneivie cnmana oSpaTHoR nHHHH, 
rAe HeT nunoTa-cumajia. Ha npsMOH nwHHH 
0BA3M npeAnoHTHTeiibHoro BapnaHTa 
ocymecTBiieHMfl 6a30Bafl CTaHi_(Hfl nepeflaeT 
nmioT-cnrHan. nnnoT-CHman flBnaeTca 
cnmanoM, HMetoiAHM H3BecTHbie AaHHbie, 
nosTOMy He HyweH npoi4ecc EI1A, mo6bi 
onpeAennTb, naKne flaHHbie 6binH nepeflaHbi. 
Ana ocymecTBneHU^ HacTOflinero M3o6peTeHna 
HHTerpanbHbiPi npoL4eccop noncKa a^h npneMa 
cnmana, coflep>Kainero nHnoT-CHman, He 6yAeT 
0OAep>KaTb npoL^eccop BI1A nnn cpyHKL^Hio 
MaKCHManbHoro AeTeKTHpoBaHHfl 
MaKOMManbHoro npaBAonoAo6Hfl. HanpHMep, 
npou,eccop 120 BI1A h 6noKH 160 
AeTeKTMpoBaHMfi MaKCHManbHoro 
npaBAonoAo6nfi mo>kho 6bmo 6bi 3aMeHHTb 
npooTbiM HaKonnTeneM 125, KaK noKa3aHO Ha 
cpnr. 15. OnepaLiMfi noncKa c nHnoTOM-CHmanoM 
aHanorwHHa onepaL^w noncKa KaHana AOCTyna b 
pe>KMMe c6opa AaHHbix. 

HMeeTca mhoto KOHCpHrypau,HH ppa cucTeM 
CBA3H paoninpeHHoro cneKTpa, KOTopbie 3Aeob 
KOHKpeTHO He onucaHbi, ho Korapwe MoryT 

npHMeHflTbCfl C ASHHblM H306peTeHHeM. 

HanpHMep, BMecTO KOflnpoBaHHSi yoniua h 
AeKOAnpoBaHua 5I1A mo>kho uononb30BaTb 
Apyroe cpeAOTBO KOAHpoBaHHa h 
AeKOAnpoBaHna. 

(PopMyna M3o6peTeHnn: 

1. MHTerpanbHbiCi npoi^eccop noncKa, 
npuHHMaioiAMtf cnman, coAeparaiAHH rpynny 
MOAy/inpoBaHHbix CHmanoB Bbi30Ba 
pacLunpeHHoro cneKTpa, pa3AenaiomHX o6myio 
nonooy nacTOT, coAep>KaiAHH 6ycpep BbioopKH 
Ann 3anoMHHaHMfl orpaHnneHHoro KonnnecTBa 
Bbi6opoK AaHHbix rpynnbi MOAynnpoBaHHbix 
cnmanoB Bbi30Ba pacujHpeHHoro cneKTpa, npn 
stom Ka>KAbiM M3 MOAynnpoBaHHbix cnrHanoB 
Bbi30Ba paciunpeHHoro cneKTpa coAep>KUT psA 
6htob, KOAnpoBaHHbix b rpynnax 

CpHKCHpOBaHHOH A™Hbl B p?1A CHMBOnOB, 

MMefOLAMX OAHy CKopocTb nepeAann, a Bbi6opKH 

AaHHblX 3anOMHHaK)TCfl CO CKOpOCTbK), 

cooTBeTCTByioiAeM yKa3aHHoii ckopocth 
nepeAann, Gycpep nocneAOBaTenbHOCTH 
nceBAoiuyMa (nuJ) pjw 3anoMHHaHHH 
orpaHMHeHHoro KonnnecTBa oneMeHTapHbix 
cnmanoB AaHHbix nocneAOBaTenbHOCTH 11111, b 
kotopom aneMeHTapHbie cnmanbi AaHHbix 
nocneAOBaTenbHOCTH nill cooTBereTByioT 
nocneAOBaTenbHOCTM I1LLI, Hcnonb3yeMOH ann 
MOAynnpoBaHna, no MeHbiueCi Mepe, OAHoro 
curHana Bbi30Ba b rpynne MOAynupoBaHHbix 
cnrHanoB Bbi30Ba paaunpeHHoro cneKTpa, 6hok 
cxst\ah ppn KoppennpoBaHUfl nacTM Bbi6opoK 
AaHHbix rpynnbi cumajioB Bbi30Ba 
paciunpeHHoro cneKTpa, 3anoMHeHHbix b 
6yc£epe Bbi6opKH c 4acTbio aneMeHTapHbix 



cumanoB AaHHbix nocneAOBaTenbHOCTH nuJ, 
3anoMHeHHbix b 6ycpepe nocneAOBaTenbHOCTH 
niil, m flnn cjDopMHpoBaHMfl KoppennpoBaHHoro 
BbixoAHoro cumana, cooTBeTCTByioiAero OAHOMy 
CMMBony, OTnHMaioiAHMcn TeM, 4to coAep>KHT 
cpeACTBO npeo6pa30BaHMfl ppn p,e koah po Ba h m a 
yKa3aHHoro KoppennpoBaHHoro BbixoAHoro 
cumana ppn cpopMMpoBaHMfl ou,eHKH pnaa 
6mtob, b kotopom cpeACTBO npeo6pa30BaHHH 
AeKOAHpyeT KoppennpoBaHHbiii BbixoAHOM 
CMman co CKopocTbio, noBbiiuaioiAePi CKopocTb 
nepeAann. 

2. MHTerpanbHbiCi npoL^eccop noncKa no n.1, 

b kotopom 6yct3ep Bbl6opKH MO>KeT 3anOMMHaTb 

Bbi6opKH AaHHbix b pa3Mepe AByx cmmbotiob, a 
6ycpep nocneAOBaTenbHOCTH nuJ MoxeT 
3anoMMHaTb aneMeHTapHbie cnmanbi AaHHbix 
nocneAOBaTenbHOCTH niil b pa3Mepe neTbipex 

CMMBOnOB 

3. MHTerpanbHbiCi npoi4eccop noncKa no n.1, 

B KOTOpOM Ka>KAblH CMMBOn B yK33aHH0M pflAe 
CHMBOnOB COflep>KMT pHA KOAOBblX 6HT0B, H npH 

3tom b, no MeHbiiieti Mepe, oahom curHane 

Bbl30Ba Ka>KflblH H3 KOAOBblX 6HTOB 

MOAynnpyerea MHO>KecTBOM sneMeHTapHbix 
cnmanoB AaHHbix nocneAOBaTenbHOCTH riLU, a 

OrpaHHHeHHOe KOnHMeCTBO Bbl6opOK AaHHblX, 

3anoMHeHHbix b 6ycfjepe Bbi6opKH, 
sanoMHHaeren TaK, mto 3th Aee Bbi6opKH 
AaHHbix sanoMHHaioTCfl pjm Ka>KAoro H3 
sneiuieHTapHbix cnmanoB AaHHbix 

nocneAOBaTenbHOCTH nw. 

4. MHTerpanbHbiCi npoL^eccop noncKa no n.1, 
b kotopom ot^eHKa p^Aa 6htob coAep>KHT 

BepOflTHOCTb, COOTBeTCTByiOLLiyiO <a>KAoCi 

bo3mo>khoh BenHMHHe rpynn qbHKcnpoBaHHOH 

AnHHbl, H T3K>Ke COAep>KHT fleTeKTOp 

MaKCHManbHoro npaBAonoAo6Hn ppn npneiwa 
oi^eHKH h o6ecneHeHHS BenHHHHbi BbixoAa 
nporpaMMHoro peiiieHHfi, yKa3biBaioiAero 
MaKCHManbHblH ypoBeHb SHeprHH 

KoppennpoBaHHoro BbixoflHoro cumana. 

5. MHTerpanbHbiCi npoLieccop noncKa no n.1, 

B KOTOPOM CKOpOCTb, C KOTOpoCi CpeACTBO 

npeo6pa30BaHHH AeKOflHpyeT 
KoppennpoBaHHbiH BbixoAHoCi cnman, b 32 pa3a 
npeBbiiuaeT CKopocTb nepeaann. 

6. MHTerpanbHbiCi npoL;eccop noncKa no n.1, 
KOTopbiH AononHHTenbHO coAep>KHT sneMeHT 
AeMOAynnpoBaHHfl aha cpopMHpoBaHHa raoTbix 
AaHHbix Bbi30Ba, a cpeACTBO npeo6pa30BaHHa 
npeAHa3HaHeH0 Tao<e Ann AeKOAHpoBaHHfi 

OKaTblX AaHHblX Bbl30Ba. 

7. MHTerpanbHbiCi npoL;eccop noncKa no n.1, 
b kotopom p^A 6htob KOAHpyeTcn no Yoniiiy b 
rpynnbi cpHKCupoBaHHOH AnnHbi. 

8. MHTerpanbHbiH npou,eccop noncKa no n.7, 
b kotopom cpeACTBO npeo6pa30BaHHn nBnneTca 
npou,eccopoM 6bicTporo 



h MHTerpanbHbiH npou,eccop noncKa no n.4, 
KOTopbiH AononHHTenbHO coAep>KHT HaKonHTenb 
Ana cyMMHpoBaHHfl nocneAOBaTenbHbix 
BennHUH Bbixofla nporpaMMHoro pemeHns. 

10. MHTerpanbHbiH npoLieccop noncKa no 
n.1, KOTopbiH AononHHTenbHO coAep>KHT 
KOHTponnep nonara Ann o6ecneHeHHfi 

CHTHanbHOii HHCpOpMaL^MM. 

11. MHTerpanbHbiH npoLieccop noncKa no 

n.9, B KOTOpOM MHO>KeCTBO p^AOB CHMBOnOB 

crpynnnpoBaHO b rpynny ynpaBneHHfl 
MomHOCTbio, a Ka>KflbiH CHMBon b rpynne 
ynpaBneHHfl MoiAHOCTbio HMeeT 06L4HH ypoBeHb 
nepeAaBaeMoCi moiahoctm. 

12. MHTerpanbHbiH npou,eccop noncKa no 
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n. 1 1 , b KorapoM HaKonnTeiib cyMMnpyeT 
BennHUHbi BbixoAa nporpaMMHoro peweHHa 
cooTBeTCTByioLnne CMMBonaM, HMehomi/iM o6ii(yio 
rpynny ynpaBneHi/ia MOLAHOCTbio. 

13. MHTerpaiibHbiM npo 4 eccop noncKa no 
n.1 , b KorapoM 6noK cxamn npeflHa3HaMeH flnn 
cjjopMnpoBaHna KoppennpoBaHHoro BbixoflHoro 
cumana oo crapocTbio, npeBbiwaioLnen 
OKopocTb nepeAaMM, a Ka>KflbiM H3 
KoppennpoBaHHbix BbixoflHbix cnmanoB 
cooTBeTCTByeT cflBnry 3aflep>KKH bo BpeMeHU ot 
BpeMeHM onopHoro cnmana BpeMeHU HyneBoro 
oflBnra. 

14. MHTerparbHbiM npoueccop noi/icira no 
n.10, b kotopom 6ycpep Bbi6opKM coctomt M3 
6ycpepa neTHOH v\ HeneTHon BbioopKn, npn 3tom, 
ecnn npeflbiflyiAaa Bbi6opKa AaHHbix 3anoMHeHa 
b oycpepe neTHon BbioopKH, to nocneflyioi^afl 
Bbi6opKa flaHHbix 3anoMMHaeToa b 6ycpepe 
HeneTHOM Bbi6opKM, a ecnn npeAbiflyman 
Bbi6opKa AaHHbix 3anoMMHaeTCfi b oycpepe 
HeneTHOM BbioopKn, to nocneAywLMafl BbioopKa 
AaHHbix 3anoMMHaeTca b 6ycpepe MeTHOM 

Bbl6opKM. 

15. MHTerparibHbiCi npo 4 eccop noi/icKa no 

n.1, B KOTOPOM Ka>Kflblti CI/IMBOn b pnp,e 

cuMBonoB coctomt M3 psAa KOAOBbix 6i/itob, npn 
3tom b, no MeHbweii Mepe, oahom cumane 

Bbl30Ba Ka>KAblM H3 KOAOBblX 6mtob 

MOAynnpyeTCd MeTbipbMfl aneMeHTapHbiMi/i 
cnmanaMn AaHHbix nocneAOBaTenbHOCTn ntU, a 
orpaHMMeHHoe hmctio Bbi6opoK AaHHbix, 
3anoMHeHHbix b oycpepe BbioopKn, 
3anoMHHaeTCfi tsk, hto p,se Bbi6opKn AaHHbix 
3anoMMHaeTCfi pj\s\ Ka>KAoro aneMeHTapHoro 
cnmana AaHHbix nocneAOBaTenbHOCTn nw, n 
Ka>KAafl Bbi6opKa npeACTaBnaeT cooon neTbipe 
6nTa. 

1 6. Cnoco6 npneMa cnmana, cocTOHinero M3 
rpynnbi cnmanoB Bbi30Ba pacwwpeHHoro 
cneKTpa, pa3Aenfnomnx oGinyio nonocy nacTOT b 
MOflen/ie, pa6oTaioineM nofl ynpaBneHneM 
MHKponpoL;eccopa MOAeMa, n n3onnpyioiMnx 
oahh H3 yKa3aHHbix curHanoB Bbi30Ba M3 rpynnbi 
Ana onpeAeneHnq cnnbi Bbi30Ba Ha CABnre 
BpeivieHU 3aAep>KKU Tpaeicropnn ot BpeMeHU 
onopHoro cnmana BpeMGHM HyneBoro CABura, 

KOTOpblfi 3aKTlKIHaeTCfl B TOM, HTO 3anOMMHaK)T 

6mtn AaHHbix nocneAOBaTenbHOCTn niil b 
oycpepe nocneAOBaTenbHOCTn niil, 3anoMHHaK)T 
nepBoe npuH^Toe MHO>KecTBO Bbi6opoK cnmana 
Bbi30Ba b oycpepe Bbi6opKM, HMeioiAeM 
orpaHMMeHHNM pa3Mep, okhmsiot nepBoe c 

CpMKCnpOBaHHOn AnMHOn MHTOKeCTBO yKa3aHHblX 

Bbi6opoK cumana Bbi30Ba m oycpepa BbioopKn, 
cooTBeTCTByiomero nepBOMy BpeMeHU 3a,qep>KKH 
TpaeKTopnn, npn noMOLAn nepBoro MHOxecTBa 
6mtob AaHHbix nocneAOBaTenbHOCTn niU H3 
oycpepa nocneAOBaTenbHOCTn riLLI ppn 
qbopMnpoBaHna nepBoro OKararo cnmana 
Bbi30Ba, 3anoMHHaioT BTopoe npwHHToe 
MHO>KecTBO Bbi6opoK cnmana Bbi30Ba b oycpepe 

Bbl6opKM H OKMM3IOT BTOpOe C CpHKCHpOBaHHOI^ 
flJIMHOM MHO>KeOTBO Bbl6opOK CHrHana Bbl30Ba H3 

6ycpepa Bbi6opKH, cooTBeTCTByioLAero BTopoMy 
BpeMeHU 3aAep>KKM TpaeKTopnn, npn noMou^u 
nepBoro MHO»cecTBa 6utob ashhux 
nocneAOBaTenbHOCTn nuJ M3 6ycpepa 
nocneAOBaTenbHOCTn riLU Ana cpopMnpoBaHMH 
BToporo cxaToro curHana Bbi30Ba, 
OTnnnaioiAMficfl TeM, hto BTopoe c 

CpMKCWpOBaHHOM AT1HHOM MHO>KeCTBO Bbl6opOK 

curHana Bbi30Ba coAep>KMT 6onbiuoe 
ix xe Bbi6opoK cumana Bbi30Ba, 
nepBoe c cpnKcupoBaHHon A^Hotf 



MHOxecTBO Bbi6opoK curHana Bbi30Ba, a AnnHa 
nepBoro n BToporo npnHHToro MHO>KecTBa 
Bbi6opoK curHana Bbi30Ba flBnaeTcn 
cpparMeHTOM qbuKcupoBaHHOM atiuhn nepBoro n 
BToporo c cpnKcupoBaHHon a^hhom MHOxecTBa 
Bbi6opoK cumana Bbi30Ba. 

17. Cnoco6 no n.1 6 nnn npneMa n 
BbiAeneHMfl oahoto M3 cumanoB Bbi30Ba M3 
rpynnbi cnmanoB Bbi30Ba, b kotopom 3Tan 
exams* nepBoro c cpwKcwpoBaHHoii atiuhom 
MHO>KecTBa Bbi6opoK cumana Bbi30Ba H3 
6ycpepa Bbi6opoK ocyi^ecTBnaioT npn ycnoBnn, 
hto MMeeTCfl oahh cnMBon Yoniua Ha ninpnHe 
rpe6Hfl Ae^cTBMTenbHbix Bbi6opoK cnmanoB 
Bbi30Ba, HMeiomMxcfl b 6ycpepe Bbi6opKM, 
oi^eHKM cunbi cumana b nepBOM BpeMeHU 
3aaep>KKM TpaeKTopun. 

18. Cnoco6 no n.1 6 ana npneMa n 
BbiAeneHwa oahoto M3 cumanoB Bbi30Ba M3 
rpynnbi cnmanoB Bbi30Ba, b kotopom 
AononHnTenbHO ocyLAecTBnqioT Bbi6op aHTeHHbi 
M3 MHOKecTBa nMeioiAnxcfl aHTeHH Ana noAann 
Bbi6opoK cumana Bbi30Ba. 

19. Cnoco6 no n.1 6 f\nn npneMa n 
BbiAeneHun oahoto ms cnmanoB Bbi30Ba M3 
rpynnbi cnmanoB Bbi30Ba, b kotopom 
AononHnTenbHO sanoMnHaioT TpeTbe npi/iHHToe 
MHOxecTBO Bbi6opoK curHana Bbi30Ba b 6ycpepe 

Bbl6opKH, C>KHMaiOT TpeTbe C CpMKCHpOBaHHOM 

6ycpepa Bbi6opKn, cooTBeTCTByioLAee TpeTbeMy 
BpeMeHU 3aAep>KKM TpaeKTopnn, npn noMomn 

BTOpOTO MHOJKeCTBa 6HTOB A3HHNX 

nocneAOBaTenbHOCTn I1LLI M3 6ycpepa 
nocneAOBaTenbHOCTn niil A/ifl cpopMnpoBaHMfl 
TpeTbero OKaToro cumana Bbi30Ba, 3anoMHHaioT 
neTBeproe npnHAToe MHOKecTBo Bbi6opoK 
cumana Bbi30Ba ns Sycpepa Bbi6opKH, OKHMaiOT 
MeTBeproe c cpnKcnpoBaHHofi atiuhom 
MHO>KecTBO Bbi6opoK cumana Bbi30Ba H3 
6ycpepa Bbi6opKn, cooTBeTCTByioii4ee 
HeTBepTOMy BpeMeHU 3aAep>KKM TpaeKTopun, 
npn noMoiAM BToporo MHO>KecTBa 6htob AaHHbix 
nocneAOBaTenbHOCTn fl LU m 6ycpepa 
nocneAOBaTenbHOCTn I1LLI fym cpopMnpoBaHMa 
HeTBepToro OKaroro cumana Bbi30Ba, npn stom 
HeTBeproe c cpnKcnpoBaHHOki nnnHoR 

MHOXeCTBO Bbl6opOK CHTHana Bbl30Ba COAep>KHT 

6onbiiioe KonnnecTBO tbkmx >Ke Bbi6opoK 
curHana Bbi30Ba, hto h TpeTbe c 

CpHKCHpOBaHHOM AnHHOfl MHO>KeCTBO Bbl6opOK 

cumana Bbi30Ba, a fifw\na TpeTbero v\ 
HeTBepToro npnHfiraro MHO>KecTBa BbiGopoK 
cumana Bbi30Ba ^BnaeTcn cpparMeHTOM 

CpHKCHpOBaHHOM ATlHHbl nepBOTO M BTOpOTO C 
Cp/IKCHpOBaHHOM AflHHOM MHO>KeCTB Bbl6opOK 

cumana Bbi30Ba. 

20. Cnoco6 no n.19 ana npneMa n 
BbiAeneHMfl oahoto M3 cnmanoB Bbi30Ba M3 
rpynnbi cnmanoB Bbi30Ba, b kotopom 
AononHHTenbHO onpeAenflioT nepBbifi ypoBeHb 
moiuhocth cumana Bbi30Ba, cooTBeTCTByioLAMM 
nepBOMy OKaTOMy enmany Bbi30Ba, 
onpeAennioT BTopoM ypoBeHb moiahoctm 
cumana Bbi30Ba, cooTBereTByioii4HM BTopoMy 
cxaTOMy cnrHany Bbi30Ba, onpeAenaioT TpeTMti 
ypoBeHb moiuhocth cumana Bbi30Ba, 
cooTBeTCTByioLAMCi TpeTbeMy OKaTOMy cnrHany 
Bbi30Ba, onpeAenaioT neTBepTbin ypoBeHb 
molmhoc™ enmana Bbi30Ba, cooTBeTCTByioiAnn 
yKa3aHHOMy neTBepTOMy OKaTOMy cnrHany 

Bbl30Ba. 

21. Cnoco6 no n.20 Ann npneMa n 
BbiAeneHMfl oahoto M3 cnmanoB Bbi30Ba M3 
rpynnbi cnmanoB Bbi30Ba, b kotopom 
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AonojiHMTeiibHO cyMMnpyioT nepBbifi ypoBeHb 
molahocth cumana Bbi30Ba n Tperm ypoBeHb 
moiuhocth cumana Bbi30Ba, cyMMHpyioT BrapoCi 
ypoBeHb molahocth cumana Bbi30Ba w 
HeTBepTbiM ypoBeHb MOL14HOCTM cumana BbBOBa, 
npw stom nepBoe epeun 3aflep>KKM TpaeKTopnn 

flBJIfieTCH T3KHM >Ke, K3K M TpeTbe BpeMfl 

3aflep>KKM TpaeKTOpMM, a BTopoe Bpeiwa 
3aflep>KKH TpaeKTopnn TaKoe >Ke, KaK yKa3aHHoe 
neTBepToe BpeMfl 3aflep>KKW TpaeKTopnn. 

22. Cnocoo" no n.21 Ana npneMa n 
BbiflereHMH oahoto m cnmanoB Bbi30Ba 1/13 
rpynnbi cnmanoB Bbi30Ba, b kotopom 
AononHMTejibHO Hanoonbwnn cyMMnpoBaHHbiti 
pe3ynbTaT nonaioT Ha MMKponpou,eccop 



23. Cnoco6 no n.20 Ana npneMa n 
BbiAeneHMfl OAHoro n3 cnmanoB Bbi30Ba M3 
rpynnbi cnmanoB Bbi30Ba, b kotopom npn 
onpeAeneHnn nepBoro ypoBHfl moiahoctm 
cumana Bbi30Ba ocyLAecTBnflioT as koam po Ba h n e 
nepBoro OKaToro cumana Bbi30Ba npn noMoifln 
6bicTporo npeo6pa30BaHMfl AAaMapa Ana 
cpopMnpoBaHHfl flaHHbix nporpaMMHoro 
peweHna. 

24. Cnoco6 no n.16 Ana npneMa n 
BbiAeneHMH oahoto M3 cnmanoB Bbi30Ba M3 
rpynnbi cnmanoB Bbi30Ba, b kotopom Ka>KAbin M3 
MOAyni/ipoBaHHbix cnmanoB Bbi30Ba 
paciiinpeHHoro cneKTpa coAepwnT pflfl 6mtob, 
KOAnpoBaHHbix b rpynnax cpnKcnpoBaHHon 
A/iUHbi b pme CMMBonoB, conepxaLflnx paa 

KOAOBblX 6HTOB. 

25. Cnoco6 no n.24 Ana npneiwa n 
BbiAeneHMfl oahoto 113 cnmanoB Bbi30Ba M3 
rpynnbi cnmanoB Bbi30Ba, b kotopom yKa3aHHbiti 
pafl 6htob KOflnpyioT no Yonajy, a pflfl 
cuMBonoB aBnaeTca cnMBonaMn Yonwa. 

26. Cnocoo" no n.24 Ana npneMa n 
BbifleneHna oahoto M3 cnmanoB Bbi30Ba M3 
rpynnbi cnmanoB Bbi30Ba, b kotopom Kax<flbin M3 
KOAOBbix 6mtob OAHoro n3onnpoBaHHoro 
cnmana Bbi30Ba MOflynnpyioT MHo>KecTBOM 
6mtob flaHHbix nocneflOBaienbHOCTM nill. 

27. Cnoco6 no n.24 Ana npneMa n 
BbiAeneHMfl oahoto U3 cnmanoB Bbi30Ba M3 
rpynnbi cnmanoB Bbi30Ba, b kotopom Ka>Kflbin M3 
koaobux 6mtob OAHoro n3onnpoBaHHoro 
curHana Bbi30Ba MOAynnpyioT neTbipbMfl 6i/iTaMW 
flaHHbix nocneflOBaTenbHOCTM niil. 

28. Cnocoo" no n.27 Ana npneMa n 
BbifleneHMfl oahoto n3 cnmanoB Bbi30Ba H3 
rpynnbi cnmanoB Bbi30Ba, b kotopom flBe 
Bbi6opKM cumana Bbi30Ba 3anoMHHaK)T b 
6ya>epe Bbi6opKH flna Ka>KAoro 6nTa AaHHbix 
nocneAOBaTenbHOCTn nUJ. 

29. Cnocoo" no n.24 Ana npneMa n 
BbiAeneHna oahoto M3 cnmanoB BbiaoBa M3 
rpynnbi cnmanoB BN30Ba, b kotopom 
orpaHMHGHHbiM pa3Mep oycpepa BbioopKn 
cooTBeTCTByeT Bbi6opKaM AaHHbix H3 flByx 

CUMBOnOB. 

30. Cnocoo" no n.24 Ana npneMa n 
BbiAeneHMfl oahoto M3 cnmanoB Bbi30Ba M3 
rpynnbi cnmanoB Bbi30Ba, b kotopom oycpep 
AaHHbix nocneAOBaTenbHOCTn riLU MO>KeT 
3anoMMHaTb 6"n™ AaHHbix nocneAOBaTenbHOCTn 
nUJ b neTbipe CHMBona. 

31. Cnocoo" no n.24 Ana npneMa n 
BbiAeneHMR oahoto H3 cnmanoB Bbi30Ba M3 
rpynnbi cnmanoB Bbi30Ba, b kotopom nepBoe c 

CpMKCWpOBaHHOM A^HHOM MHO>KeCTBO Bbl6opOK 



cumana Bbi30Ba cooTBeTCTByeT ashhum H3 
oahoto cuMBona. 

32. Gnoco6 no n.24 a™ npneMa n 
BbiAeneHMfl oahoto M3 cumanoB Bbi30Ba M3 
rpynnbi cumanoB Bbi30Ba, b kotopom nepBoe 
npMHAToe MHO>KecTBO Bbi6opoK cumana Bbi30Ba 
cooTBeTCTByeT 1/32 cwMBona. 

33. Cnoco6 no n.16 Ana npneMa m 
BbiAeneHMfl oahoto M3 cumanoB Bbi30Ba M3 
rpynnbi cumanoB Bbi30Ba, b kotopom Ha mare 
3anoMMHaHMfi nepBoro n BToporo npnHSToro 
MHO>KecTBa Bbi6opoK cumana Bbi30Ba, nepBoe m 
BTopoe npwHflToe MHO»cecTBO Bbi6opoK curHana 
Bbl30Ba sanoMMHaioT c TOM >Ke CKOpOCTblO, c 
KOTopoH Bbi6opKH cumana Bbi30Ba nepeaaioTcn. 

34. Cnoco6 no n.24 Ana npneMa n 
BbiAeneHMfl oahoto M3 cumanoB Bbi30Ba M3 
rpynnbi cumanoB Bbi30Ba, b kotopom p^A 
cuMBonoB rpynnnpyioT BMecTe b rpynne 
ynpaBneHMfi MoniHOCTbio, a Ka>KANM cuMBon b 
o6iAeii rpynne ynpaBneHnq MOLAHOCTbio 
nepeflaioT Ha nooTOHHHOM ypoBHe molahocth. 

35. Cnoco6 no n.24 Ana npneMa m 
BbiAeneHMfl oahoto M3 cumanoB Bbi30Ba M3 
rpynnbi cumanoB Bbi30Ba, b kotopom 
AononHnTenbHO OKMMaioT TpeTbe c 

CpUKCHpOBaHHOM AnMHOM MHOXeCTBO Bbl6opOK 

cumana Bbi30Ba H3 6ycpepa Bbi6opKM, 
cooTBeTCTByioLflss TpeTbeMy BpeMeHU 3aflep>KKM 
TpaeKTopnn, npn noMomn BToporo MHO>KecTBa 
Smtob flaHHbix nocneAOBaTenbHOCTn niil M3 
6ycpepa nocneAOBaTenbHOCTn nLU Ana 
cpopMnpoBaHMfi TpeTbero OKaToro cumana 
BbisoBa, OKMMaioT MeTBeprae C CpMKCnpOBaHHOM 

flnMHOii MHO>KeCTBO Bbl6opOK CMTHana Bbl30Ba M3 

6ycpepa Bbi6opKH, cooTBeTCTByioLflee 
neTBepTOMy BpeMeHU 3aflep>KKM TpaeKTopnn, 
npw noMOLflu yKa3aHHoro BToporo MHO>KecTBa 
6mtob aaHHbix nocneAOBaTenbHOCTn niil M3 
6ycpepa nocneAOBaTenbHOCTn nLU flna 
cpopMnpoBaHna HeTBeproro OKaToro cumana 

Bbl30Ba, npi/1 3T0M MeTBepTOe C CpMKCHpOBaHHOR 

AnnHofi MHO>KecTBO Bbi6opoK cumana BN30Ba 
coAep>KHT 6onbiiioe KonnnecTBO TaKnx >Ke 
BbiBopoK cumana Bbi30Ba, hto m HeTBeproe c 

CpUKCnpOBaHHOM PfW\»OV\ MHOJKeCTBO Bbl6opOK 

cumana Bbi30Ba, onpeflen^ioT nepBbin ypoBeHb 
moluhocth cumana Bbi30Ba, cooTBeTCTByioiflnPi 
nepBOMy OKaTOMy cumany Bbi30Ba, 
onpeflennioT btopom ypoBeHb moiahoctm 
cumana Bbi30Ba, cooTBeTCTByioLfli/itf BTopoMy 
OKaTOMy CHrHany Bbi30Ba, onpeflenaioT TpeTMM 
ypoBeHb moiahocth cumana Bbi30Ba, 
cooTBeTCTByioLflnw TpeTbeMy OKaTOMy curHany 
Bbi30Ba, onpeflenfiioT HeTBepTbiii ypoBeHb 
MoiflHOCTn cumana Bbi30Ba, cooTBeTCTByioiflUM 
neTBepTOMy OKaTOMy curHany Bbi30Ba, 
cyMMnpyioT nepBbin ypoBeHb molahoctu 
cumana Bbi30Ba u TpeTMM ypoBeHb molahoctm 
CMmana Bbi30Ba, cyMMnpyioT BTopow ypoBeHb 
moiuhoctm curHana Bbi30Ba w HeTBepTbM 
ypoBeHb MoiflHOCTM cumana Bbi30Ba, npn stom 
nepBoe BpeMa 3aflep>KKH TpaeKTopnn flBnaeTca 

T3KMM >Ke, MTO m TpeTbe BpeMfl 3aflep>KKM 

TpaeKTopnn, BTopoe BpeMfi 3aflep>KKn 
TpaeKTopnn TaKoe >Ke, hto m neTBeprae BpeMfl 
3aAep>KKn TpaeKTopnn, a nepBoe c 
cpnKcnpoBaHHon AnnHoti MHOxecTBO Bbi6opoK 
cumana BbraoBa n Tperbe c cpMKcnpoBaHHoti 
flnnHoPi MHO>KecTBO Bbi6opoK cumana Bbi30Ba 
cooTBeTCTByeT o6ifleM rpynne ynpaBneHna 

MOlUHOCTblO 
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MULTIPATH SEARCH PROCESSOR FOR A 
SPREAD SPECTRUM MULTIPLE ACCESS 
COMMUNICATION SYSTEM 

5 BACKGROUND OF THE INVENTION 

I. Field of the Invention 

This invention relates generally to spread spectrum communication 
10 systems and, more particularly, to the signal processing in a cellular telephone 
communication system. 

II. Description of the Related Art 

15 In a wireless telephone communication system such as cellular 

telephone systems, personal communications systems and wireless local loop 
system, many users communicate over a wireless channel to connect to 
wireline telephone systems. Communication over the wireless channel can 
be one of a variety of multiple access techniques which facilitate a large 

20 number of users in a limited frequency spectrum. These multiple access 
techniques include time division multiple access (TDM A), frequency division 
multiple access (FDMA), and code division multiple access (CDMA). The 
CDMA technique has many advantages and an exemplary CDMA system is 
described in U.S. Patent No. 4,901,307 issued February 13, 1990 to K. Gilhousen 

25 et al., entitled "SPREAD SPECTRUM MULTIPLE ACCESS 
COMMUNICATION SYSTEM USING SATELLITE OR TERRESTRIAL 
REPEATERS," assigned to the assignee of the present invention and 
incorporated herein by reference. 

In the just mentioned patent, a multiple access technique is disclosed 

30 where a large number of mobile telephone system users, each having a 
transceiver, communicate through satellite repeaters or terrestrial base 
stations using CDMA spread spectrum communication signals. In using 
CDMA communications, the frequency spectrum can be reused multiple 
times thus permitting an increase in system user capacity. 

35 The CDMA modulation techniques disclosed in U.S. Patent 

No. 4,901,307 offer many advantages over narrow band modulation 
techniques used in communication systems using satellite or terrestrial 
channels. The terrestrial channel poses special problems to any 
communication system particularly with respect to multipath signals. The 

40 use of CDMA techniques permits the special problems of the terrestrial 
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channel to be overcome by mitigating the adverse effect of multipath, e.g. 
fading, while also exploiting the advantages thereof. 

The CDMA techniques as disclosed in U.S. Patent No. 4,901,307 
contemplate the use of coherent modulation and demodulation for both 

5 directions of the link in mobile-satellite communications. Accordingly, 
disclosed therein is the use of a pilot carrier signal as a coherent phase 
reference for the satellite-to-mobile unit link and the base station-to-mobile 
unit link. In the terrestrial cellular environment, however, the severity of 
multipath fading with the resulting phase disruption of the channel, as well 

10 as the power required to transmit a pilot carrier signal from the mobile unit, 
precludes usage of coherent demodulation techniques for the mobile unit-to- 
base station link. U.S. Patent No. 5,103,459 entitled "SYSTEM AND METHOD 
FOR GENERATING SIGNAL WAVEFORMS IN A CDMA CELLULAR 
TELEPHONE SYSTEM", issued June 25, 1990, assigned to the assignee of the 

15 present invention, the disclosure of which is incorporated by this reference, 
provides a means for overcoming the adverse effects of multipath in the 
mobile unit-to-base station link by using noncoherent modulation and 
demodulation techniques. 

In a CDMA cellular telephone system, the same frequency band can be 

20 used for communication in all base stations. At the base station receiver, 
separable multipath, such as a line of site path and another one reflecting off 
of a building, can be diversity combined for enhanced modem performance. 
The CDMA waveform properties that provide processing gain are also used to 
discriminate between signals that occupy the same frequency band. 

25 Furthermore the high speed pseudonoise (PN) modulation allows many 
different propagation paths of the same signal to be separated, provided the 
difference in path delays exceeds the PN chip duration. If a PN chip rate of 
approximately 1 MHz is employed in a CDMA system, the full spread 
spectrum processing gain, equal to the ratio of the spread bandwidth to the 

30 system data rate, can be employed against paths having delays that differ by 
more than one microsecond. A one microsecond path delay differential 
corresponds to differential path distance of approximately 300 meters. The 
urban environment typically provides differential path delays in excess of one 
microsecond. 

35 The multipath properties of the terrestrial channel produce at the 

receiver signals having traveled several distinct propagation paths. One 
characteristic of a multipath channel is the time spread introduced in a 
signal that is transmitted through the channel. For example, if an ideal 
impulse is transmitted over a multipath channel, the received signal 
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appears as a stream of pulses. Another characteristic of the multipath 
channel is that each path through the channel may cause a different 
attenuation factor. For example, if an ideal impulse is transmitted over a 
multipath channel, each pulse of the received stream of pulses generally has 
5 a different signal strength than other received pulses. Yet another 
characteristic of the multipath channel is that each path through the 
channel may cause a different phase on the signal. For example, if an ideal 
impulse is transmitted over a multipath channel, each pulse of the received 
stream of pulses generally has a different phase than other received pulses. 

10 In the radio channel, the multipath is created by reflection of the 

signal from obstacles in the environment, such as buildings, trees, cars, and 
people. In general the radio channel is a time varying multipath channel 
due to the relative motion of the structures that create the multipath. For 
example, if an ideal impulse is transmitted over the time varying multipath 

15 channel, the received stream of pulses would change in time location, 
attenuation, and phase as a function of the time that the ideal impulse was 
transmitted. 

The multipath characteristic of a channel can result in signal fading. 
Fading is the result of the phasing characteristics of the multipath channel. 

20 A fade occurs when multipath vectors are added destructively, yielding a 
received signal that is smaller than either individual vector. For example if 
a sine wave is transmitted through a multipath channel having two paths 
where the first path has an attenuation factor of X dB, a time delay of 8 with 
a phase shift of 0 radians, and the second path has an attenuation factor of 

25 X dB, a time delay of 5 with a phase shift of © + n radians, no signal would be 
received at the output of the channel. 

In narrow band modulation systems such as the analog FM 
modulation employed by conventional radio telephone systems, the 
existence of multiple paths in the radio channel results in severe multipath 

30 fading. As noted above with a wideband CDMA, however, the different 
paths may be discriminated in the demodulation process. This 
discrimination not only greatly reduces the severity of multipath fading but 
provides an advantage to the CDMA system. 

Diversity is one approach for mitigating the deleterious effects of 

35 fading. It is therefore desirable that some form of diversity be provided which 
permits a system to reduce fading. Three major types of diversity exist: time 
diversity, frequency diversity, and space/path diversity. 

Time diversity can best be obtained by the use of repetition, time 
interleaving, and error correction and detection coding which introduce 
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redundancy. A system comprising the present invention may employ each of 
these techniques as a form of time diversity. 

CDMA by its inherent wideband nature offers a form of frequency 
diversity by spreading the signal energy over a wide bandwidth. Therefore, 
5 frequency selective fading affects only a small part of the CDMA signal 
bandwidth. 

Space and path diversity are obtained by providing multiple signal 
paths through simultaneous links from a mobile unit through two or more 
base stations and by employing two or more spaced apart antenna elements at 

10 a single base station. Furthermore, path diversity may be obtained by 
exploiting the multipath environment through spread spectrum processing 
by allowing a signal arriving with different propagation delays to be received 
and processed separately as discussed above. Examples of path diversity are 
illustrated in U.S. Patent No. 5,101,501 entitled "SOFT HANDOFF IN A 

15 CDMA CELLULAR TELEPHONE SYSTEM", issued March 21, 1992 and U.S. 
Patent No. 5,109,390 entitled "DIVERSITY RECEIVER IN A CDMA 
CELLULAR TELEPHONE SYSTEM", issued April 28, 1992, both assigned to 
the assignee of the present invention. 

The deleterious effects of fading can be further controlled to a certain 

20 extent in a CDMA system by controlling transmitter power. A system for base 
station and mobile unit power control is disclosed in U.S. Patent No. 5,056,109 
entitled "METHOD AND APPARATUS FOR CONTROLLING 
TRANSMISSION POWER IN A CDMA CELLULAR MOBILE TELEPHONE 
SYSTEM", issued October 8, 1991, also assigned to the assignee of the present 

25 invention. 

The CDMA techniques as disclosed in the U.S. Patent No. 4,901,307 
contemplate the use of relatively long PN sequences with each mobile unit 
user being assigned a different PN sequence. The cross-correlation between 
different PN sequences and the autocorrelation of a PN sequence, for all time 

30 shifts other than zero, both have a nearly zero average value which allows 
the different user signals to be discriminated upon reception. 
(Autocorrelation and cross-correlation requires logical "0" take on a value of 
"1" and logical "1" take on a value of "-1" or a similar mapping in order that a 
zero average value be obtained.) 

35 However, such PN signals are not orthogonal. Although the cross- 

correlation essentially averages to zero over the entire sequence length, for a 
short time interval, such as an information bit time, the cross-correlation is a 
random variable with a binomial distribution. As such, the signals interfere 
with each other in much the same as they would if they were wide bandwidth 
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Gaussian noise at the same power spectral density. Thus the other user 
signals, or mutual interference noise, ultimately limits the achievable 
capacity. 

It is well known in the art that a set of n orthogonal binary sequences, 
each of length n, for n any power of 2 can be constructed, see Di gital 
Communications with Space Applications. S.W. Golomb et al., Prentice-Hall, 
Inc., 1964, pp. 45-64. In fact, orthogonal binary sequence sets are also known 
for most lengths which are multiples of four and less than two hundred. One 
class of such sequences that is easy to generate is called the Walsh function, 
also known as Hadamard matrices. 

A Walsh function of order n can be defined recursively as follows: 



W(n) - 



W(n/2) , W(n/2) 
W(n/2) , W(n/2) 
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A Walsh symbol, sequence or code is one of the rows of a Walsh 
function matrix. A Walsh function matrix of order n contains n sequences, 
each of length n Walsh chips. Each Walsh code has a corresponding Walsh 
40 index where the Walsh index refers to the number (1 though n) 
corresponding to the row in which a Walsh code is found. For example, for 
n=8 Walsh function matrix given above, the all zeros row corresponds to 
Walsh index 1 and the Walsh code 0, 0, 0, 0, 1, 1, 1, 1 corresponds to Walsh 
index 5. 



WO 96/10873 



6 



PCT/US95/12390 



A Walsh function matrix of order n (as well as other orthogonal 
functions of length n) has the property that over the interval of n bits, the 
cross-correlation between all the different sequences within the set is zero. 
This can be seen by noting that every sequence differs from every other 
5 sequence in exactly half of its bits. It should also be noted that there is always 
one sequence containing all zeroes and that all the other sequences contain 
half ones and half zeroes. The Walsh symbol which consists all logical zeros 
instead of half one's and zero's is called the Walsh zero symbol. 

On the reverse link channel from the mobile unit to the base station, 

10 no pilot signal exists to provide a phase reference. Therefore a method is 
needed to provide a high-quality link on a fading channel having a low 
Eb/No (energy per bit/noise power density). Walsh function modulation on 
the reverse link is a simple method of obtaining 64-ary modulation with 
coherence over the set of six code symbols mapped into the 64 Walsh codes. 

15 The characteristics of the terrestrial channel are such that the rate of change of 
phase is relatively slow. Therefore, by selecting a Walsh code duration which 
is short compared to the rate of change of phase on the channel, coherent 
demodulation over the length of one Walsh code is possible. 

On the reverse link channel, the Walsh code is determined by the 

20 information being transmitted from the mobile unit. For example a three bit 
information symbol could be mapped into the eight sequences of W(8) given 
above. An "unmapping" of the Walsh encoded symbols into an estimate of 
the original information symbols may be accomplished in the receiver by a 
Fast Hadamard Transform (FHT). A preferred "unmapping" or selection 

25 process produces soft decision data which can be provided to a decoder for 
maximum likelihood decoding. 

An FHT is used to perform the "unmapping" process. An FHT 
correlates of the received sequence with each of the possible Walsh sequences. 
Selection circuitry is employed to select the most likely correlation value, 

30 which is scaled and provided as soft decision data. 

A spread spectrum receiver of the diversity or "rake" receiver design 
comprises multiple data receivers to mitigate the effects of fading. Typically 
each data receiver is assigned to demodulate a signal which has traveled a 
different path, either through the use of multiple antennas or due to the 

35 multipath properties of the channel. In the demodulation of signals 
modulated according to an orthogonal signaling scheme, each data receiver 
correlates the received signal with each of the possible mapping values using 
an FHT. The FHT outputs of each data receiver are combined and selection 
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circuitry then selects the most likely correlation value based on the largest 
combined FHT output to produce a demodulated soft decision symbol. 

In the system described in the above-referenced U.S. Patent 
No. 5,103,459, the call signal begins as a 9600 bit per second information source 
5 which is then converted by a rate 1/3 forward error correction encoder to a 
28,800 symbols per second output stream. These symbols are grouped 6 at 
a time to form 4800 Walsh symbols per second, each Walsh symbol selecting 
one of sixty-four orthogonal Walsh functions that are sixty-four Walsh chips 
in duration. The Walsh chips are modulated with a user-specific PN 

10 sequence generator. The user-specific PN modulated data is then split into 
two signals, one of which is modulated with an in-phase (I) channel PN 
sequence and one of which is modulated with a quadrature-phase (Q) channel 
PN sequence. Both the I channel modulation and the Q channel modulation 
provide four PN chips per Walsh chip with a 1.2288 MHz PN spreading rate. 

15 The I and the Q modulated data are Offset Quadrature Phase Shift Keying 
(OQPSK) combined for transmission. 

In the CDMA cellular system described in the above-referenced U.S. 
Patent No. 4,901,307, each base station provides coverage to a limited 
geographic area and links the mobile units in its coverage area through a 

20 cellular system switch to the public switched telephone network (PSTN). 
When a mobile unit moves to the coverage area of a new base station, the 
routing of that user's call is transferred to the new base station. The base 
station-to-mobile unit signal transmission path is referred to as the forward 
link and, as noted above, the mobile unit-to-base station signal transmission 

25 path is referred to as the reverse link. 

As described above, the PN chip interval defines the minimum 
separation two paths must have in order to be combined. Before the distinct 
paths can be demodulated, the relative arrival times (or offsets) of the paths in 
the received signal must first be determined. The channel element modem 

30 performs this function by "searching" through a sequence of potential path 
offsets and measuring the energy received at each potential path offset. If the 
energy associated with a potential offset exceeds a certain threshold, a signal 
demodulation element may be assigned to that offset. The signal present at 
that path offset can then be combined with the contributions of other 

35 demodulation elements at their respective offsets. A method and apparatus 
of demodulation element assignment based on searcher demodulation 
element energy levels is disclosed in co-pending U.S. Patent Application 
Serial No. 08/144,902 entitled "DEMODULATION ELEMENT ASSIGNMENT 
IN A SYSTEM CAPABLE OF RECEIVING MULTIPLE SIGNALS," filed 
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October 28, 1993, assigned to the assignee of the present invention. Such a 
diversity or rake receiver provides for a robust digital link, because all paths 
have to fade together before the combined signal is degraded. 

Figure 1 shows an exemplary set of signals from a single mobile unit 
5 arriving at the base station. The vertical axis represents the power received in 
decibels (dB). The horizontal axis represents the delay in the arrival time of a 
signal due to multipath delays. The axis (not shown) going into the page 
represents a segment of time. Each signal spike in the common plane of the 
page has arrived at a common time but has been transmitted by the mobile 

10 station at a different time. In a common plane, peaks to the right were 
transmitted at an earlier time by the remote unit than peaks to the left. For 
example, the left-most peak spike 2 corresponds to the most recently 
transmitted signal. Each signal spike 2-7 has traveled a different path and 
therefore exhibits a different time delay and a different amplitude response. 

15 The six different signal spikes represented by spikes 2-7 are representative of a 
severe multipath environment. Typical urban environments produces fewer 
usable paths. The noise floor of the system is represented by the peaks and 
dips having lower energy levels. The task of a searcher element is to identify 
in the delay as measured by the horizontal axis of signal spikes 2 - 7 for 

20 potential demodulation element assignment. The task of the demodulation 
elements is to demodulate a set of the multipath peaks for combination into a 
single output. It is also the task of the demodulation elements once assigned 
to a multipath peak to track that peak as it may move in time. 

The horizontal axis can also be thought of as having units of PN offset. 

25 At any given time, the base station receives a variety of signals from a single 
mobile unit, each of which has traveled a different path and may have a 
different delay than the others. The mobile unit's signal is modulated by a 
PN sequence. A copy of the PN sequence is also generated at the base station. 
At the base station, each multipath signal is individually demodulated with a 

30 PN sequence code aligned to its timing. The horizontal axis coordinates can 
be thought of as corresponding to the PN sequence code offset which would be 
used to demodulate a signal at that coordinate. 

Note that each of the multipath peaks varies in amplitude as a function 
of time as shown by the uneven ridge of each multipath peak. In the limited 

35 time shown, there are no major changes in the multipath peaks. Oyer a more 
extended time range, multipath peaks disappear and new paths are created as 
time progresses. The peaks can also slide to earlier or later offsets as the path 
distance change as the remote unit moves around in the coverage area of the 
base station. Each demodulation element tracks small variations in the signal 
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assigned to it. The task of the searching process is to generate a log of the 
current multipath environment as received by the base station. 

In a typical wireless telephone communication system, the mobile 
unit transmitter may employ a vocoding system which encodes voice 
5 information in a variable rate format. For example, the data rate may be 
lowered due to pauses in the voice activity. The lower data rate reduces the 
level of interference to other users caused by the mobile unit transmitter. At 
the receiver, or otherwise associated with the receiver, a vocoding system is 
employed for reconstructing the voice information. In addition to voice 

10 information, non-voice information alone or a mixture of the two may be 
transmitted by the mobile unit. 

A vocoder which is suited for application in this environment is 
described in copending U.S. patent application Ser. No. 07/713,661, entitled 
"VARIABLE RATE VOCODER," filed June 11, 1991 and assigned to the 

15 assignee of the present invention. This vocoder produces from digital 
samples of the voice information encoded data at four different rates, e.g. 
approximately 8,000 bits per second (bps), 4,000 bps, 2,000 bps and 1,000 bps, 
based on voice activity during a 20 millisecond (ms) frame. Each frame of 
vocoder data is formatted with overhead bits as 9,600 bps, 4,800 bps, 2,400 bps, 

20 and 1,200 bps data frames. The highest rate data frame which corresponds to 
a 9,600 bps frame is referred to as a "full rate" frame; a 4,800 bps data frame is 
referred to as a "half rate" frame; a 2,400 bps data frame is referred to as a 
"quarter rate" frame; and a 1,200 bps data frame is referred to as an "eighth 
rate" frame. In neither the encoding process nor the frame formatting 

25 process is rate, information included in the data. When the mobile unit 
transmits data at less than full rate, the duty cycle of the mobile units 
transmitted signal is the same as the data rate. For example, at quarter rate a 
signal is transmitted from the mobile unit only one quarter of the time. 
During the other three quarters time, no signal is transmitted from the 

30 mobile unit. The mobile unit includes a data burst randomizer. Given the 
data rate of the signal to be transmitted, the data burst randomizer 
determines during which time slots the mobile unit transmits and during 
which time slots it does not. Further details on the data burst randomizer 
are described in copending U.S. patent application Serial No. 07/846,312, 

35 entitled "DATA BURST RANDOMIZER," filed March 5, 1992, and assigned 
to the assignee of the present invention. 

At the base station, each individual remote unit signal must be 
identified from the ensemble of call signals received to be demodulated back 
into the original call signal of the mobile unit. A system and method for 
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demodulating a mobile unit signal received at a base station is described, for 
example, in U.S. Patent No. 5,103,459 . Figure 2 is a block diagram of the base 
station equipment described in U.S. Patent No. 5,103,459 for demodulating a 
reverse link mobile unit signal. 
5 A typical prior art base station comprises multiple independent 

searcher and demodulation elements. The searcher and demodulation 
elements are controlled by a controller. In this exemplary embodiment, to 
maintain a high system capacity, each mobile station in the system does not 
continually transmit a pilot signal. The lack of a pilot signal on the reverse 

10 link increases the time needed to conduct a survey of all possible time offsets 
at which a mobile station signal may be received. Typically, a pilot signal is 
transmitted at a higher power than the traffic bearing signals thus increasing 
the signal to noise ratio of the received pilot signal as compared to the 
received traffic channel signals. In contrast, ideally each mobile unit 

15 transmits a reverse link signal which arrives with a signal level equal to the 
power level received from every other mobile unit therefore having a low 
signal to noise ratio. Also, a pilot channel transmits a known sequence of 
data. Without the pilot signal, the searching process must examine all 
possibilities of what data may have been transmitted. 

20 For the system of Figure 2, each searcher contains one FHT processor 

capable of performing one FHT transform during a time period equal to the 
period of a Walsh symbol. The FHT processor is slaved to "real time" in the 
sense that every Walsh symbol interval one value is input and one value is 
output from the FHT. Therefore, to provide a rapid searching process, more 

25 than one searcher element must be used. The searcher elements continually 
scan in search of a particular mobile station's information signal as controlled 
by system controller. The searcher elements scan a set of time offsets around 
the nominal arrival of the signal in search of multipath signals that have 
developed. Each of searcher elements supplies back to the controller the 

30 results of the search it performs. The controller tabulates these results for use 
in the assignment of the demodulation elements to the incoming signals. 

Figure 2 shows an exemplary embodiment of a prior art base station. 
The base station of Figure 2 has one or more antennas 12 receiving CDMA 
reverse link mobile unit signals 14. Typically, an urban base station's 

35 coverage area is split into three sub-regions called sectors. With two antennas 
per sector, a typical base station has a total of six receive antennas. The 
received signals are down-converted to baseband by an analog receiver 16 that 
quantizes the received signal I and Q channels and sends these digital values 
over signal lines 18 to channel element modems 20. Each channel element 
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modem supports a single user. The modem contains multiple digital data 
receivers, or demodulation elements, 22, 24 and multiple searcher 
receivers 26. Microprocessor 34 controls the operation of demodulation 
elements 22 and 24, and searchers 26. The user PN code in each demodulation 
5 element and searcher is set to that of the mobile unit assigned to that channel 
element. Microprocessor 34 steps searchers 26 through a set of offsets, called a 
search window, that is likely to contain multipath signal peak suitable for 
demodulation elements assignment. For each offset, searcher 26 reports the 
energy it found at that offset back to microprocessor 34. Demodulation 

10 elements 22 and 24 are then assigned by microprocessor 34 to the paths 
identified by searcher 26 (i.e. the timing reference of their PN generators is 
moved to align it to that of the found path). Once a demodulation element 
has locked onto the signal at its assigned offset, it then tracks that path on its 
own without microprocessor supervision, until the path fades away or until 

15 the demodulation element is assigned to a better path by the microprocessor. 

In Figure 2, the internal structure of only one demodulation element 
22 is shown, but should be understood to apply to demodulation element 24 
and searchers 26 as well. Each demodulation element 22, 24 or searcher 26 of 
the channel element modem has a corresponding I PN and Q PN sequence 

20 generator 36, 38 and the user-specific PN sequence generator 40 that is used to 
select a particular mobile unit. User-specific PN sequence output 40 is XOR'd 
by XOR gates 42 and 44 with the output of I PN and Q PN sequence 
generators 36 and 38 to produce PN-I' and PN-Q' sequences that are provided 
to despreader 46. The timing reference of PN generators 36, 38, 40 is adjusted 

25 to the offset of the assigned signal, so that despreader 46 correlates the 
received I and Q channel antenna samples with the PN-I' and PN-Q' sequence 
consistent with the assigned signal offset. Four of the despreader outputs, 
corresponding to the four PN chips per Walsh chip, are summed to form a 
single Walsh chip by accumulators 48, 50. The accumulated Walsh chip is 

30 then input into Fast Hadamard Transform (FHT) processor 52. FHT 
processor 52 correlates a set of sixty-four received Walsh chips with each of 
the sixty-four possible transmitted Walsh functions and outputs a sixty-four 
entry matrix of soft decision data. FHT output of FHT processor 52 for each 
demodulation element is then combined with those of other demodulation 

35 elements by combiner 28. The output of combiner 28 is a "soft decision" 
demodulated symbol. Soft decision data is the chosen demodulated symbol 
weighted by the confidence that it correctly identifies the originally 
transmitted Walsh symbol. The soft decision is then passed to forward error 
correction decoder 29 for further processing to recover the original call signal. 
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This call signal is then sent through digital link 30 that routes the call to 
public switched telephone network (PSTN) 32. 

Like each demodulation element 22, 24, each searcher 26 contains a 
complete demodulation data path. Searcher 26 only differs from 
5 demodulation element 22 in how its output is used and in that it does not 
provide time tracking. For each offset processed, each searcher 26 finds the 
correlation energy at that offset by despreading the antenna samples, 
accumulating them into Walsh chips that are input to the FHT transform, 
performing the FHT transform and summing the maximum FHT output 

10 energy for each of the Walsh symbols for which the searcher dwells at an 
offset. The final sum is reported back to microprocessor 34. Generally each 
searcher 26 is stepped through the search window with the others as a group 
by microprocessor 34, each separated from its neighbor by half of a PN chip. In 
this way enough correlation energy exists at each maximum possible offset 

15 error of a quarter chip to ensure that a path is not missed by chance just 
because the searcher did not correlate with the exact offset of the path. After 
sequencing searchers 26 through the search window, microprocessor 34 
evaluates the results reported back, looking for strong paths for demodulation 
elements assignment as described in above mentioned co-pending U.S. Patent 

20 Application Serial No. 08/144,902. 

The multipath environment is constantly changing as the mobile unit 
moves about in the base station coverage area. The number of searches that 
must be performed is set by the need to find multipath quickly enough so that 
the path may be put to good use by the demodulation elements. On the other 

25 hand, the number of demodulation elements required is a function of the 
number of paths generally found to be usable at any point in time. To meet 
these needs, the Figure 2 system has two searchers 26 and one demodulation 
element 24 for each of four demodulator integrated circuits (IC's) used, for a 
total of four demodulation elements and eight searchers per channel element 

30 modem. Each of these twelve processing elements contains a complete 
demodulation data path, including the FHT processor which takes a relatively 
large, costly amount of area to implement on an integrated circuit. In 
addition to the four demodulator IC's the channel element modem also has a 
modulator IC and a forward error correction decoder IC for a total of 6 IC 

35 chips. A powerful and expensive microprocessor is needed to manage and 
coordinate the demodulation elements and the searchers. As implemented 
in the modem of Figure 2, these circuits were completely independent and 
require the close guidance of microprocessor 34 to sequence through the 
correct offsets, and handle the FHT outputs. Every Walsh symbol 
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microprocessor 34 receives an interrupt to process the FHT outputs. This 
interrupt rate alone necessitates a high powered microprocessor. 

It would be advantageous if the six ICs required for a modem could be 
reduced to a single IC needing less microprocessor support, thereby reducing 
5 the direct IC cost and board-level production cost of the modem, and allowing 
migration to a lower cost microprocessor (or alternately a single high powered 
microprocessor supporting several channel element modems at once). Just 
relying on shrinking feature sizes of the IC fabrication process and placing the 
six chips together on a single die is not enough; the fundamental architecture 
10 of the demodulator needs to be redesigned for an truly cost effective single 
chip modem. From the discussion above, it should be apparent that there is a 
need for a signal receiving and processing apparatus that can demodulate a 
spread spectrum call signal in a lower cost, and more architecturally efficient 
manner. 

15 The present invention is a single, integrated search processor that can 

quickly evaluate large numbers of offsets that potentially contain multipath of 
a received call signal. For the system of Figure 2, each searcher contains one 
FHT processor capable of performing one FHT transform per Walsh symbol. 
To obtain extra searcher processing power in the Figure 2 approach, additional 

20 discrete searcher elements must added, each with its own FHT processor. A 
fundamental aspect of the invention is to decouple the sequencing of the FHT 
processor from real time, and instead to use a single time sliced FHT processor 
shared between the demodulation and the searching processes. To take full 
advantage of the rapid FHT processing requires that the FHT processor be 

25 supplied with a rapid stream of data. The present invention incorporates an 
efficient mechanism of supplying data to the FHT processor. 

SUMMARY OF THE INVENTION 

30 In accordance with the invention, a signal demodulator for a spread 

spectrum communication system uses a single, integrated search processor to 
quickly evaluate large numbers of offsets that potentially contain multipath of 
a received call signal. After completing an assigned search, the integrated 
search processor presents a summary of the best candidate paths for 

35 assignment of the demodulation elements. 

Operation of the integrated search processor is based on a 
demodulation of the Walsh encoded antenna samples using a Fast Hadamard 
Transform (FHT) processor engine. The FHT processor engine can operate at 
many times the real time rate at which the data is received. For example in 

40 the preferred embodiment, the FHT processor engine can produce 32 Walsh 
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symbol correlation results in the time that the system receives one Walsh 
symbol worth of data. 

To take advantage of the fast FHT processor engine, a system is needed 
to supply the FHT processor engine with data at a correspondingly high rate. 
5 In the preferred embodiment, the antenna samples are spread spectrum 
modulated and must be despread before being passed to the FHT processor 
engine. 

Two buffers are needed to supply the despreader with input: a first 
buffer is needed to store the antenna data samples and a second buffer is 

10 needed to store PN sequence samples. Because there are more bits of data 
associated with the antenna samples than with the PN sequence, it is 
advantageous to limit the number of the antenna data samples that needs to 
be stored even if it means extending the number of the PN sequence data 
which must be stored. The antenna sample buffer in the preferred 

15 embodiment can store two Walsh symbols worth of data. It is written to and 
read from in a circular manner. The PN sequence buffer contains four Walsh 
symbols worth of data in the preferred embodiment. 

To facilitate the circular manner of operation of the antenna sample 
buffer, the operation of the integrated search processor is broken down into 

20 groups of discrete searches. Each group of discrete searches is called a search 
rake. Each discrete search is called a rake element. Each rake element 
corresponds to one Walsh symbol worth of data and one FHT processor 
engine transform operation. The circular buffer operates such that each 
successive rake element in a search rake is offset from the preceding rake 

25 element by one half of a PN sequence chip and by one half offset in time. In 
this configuration, each rake element in a common search rake is correlated 
with the same PN sequence. 

Groups of search rakes can be specified in a search windows. Groups of 
search windows can be specified as antenna search sets. An antenna search 

30 sets can be specified by a microprocessor by designating a few parameters. The 
integrated search processor then performs the designated searches and 
supplies the results back to the microprocessor with no further input from the 
microprocessor. In this manner the integrated search processor performs a 
plurality of searches quickly with minimum amount of processor interaction. 

BRIEF DESCRIPTION OF THE DRAWINGS 



The features, objects, and advantages of the present invention will 
become more apparent from the detailed description set forth below when 
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taken in conjunction with the drawings in which like reference characters 

identify correspondingly throughout and wherein: 

Figure 1 represents an exemplary severe multipath signal condition; 
Figure 2 is a block diagram of a prior art communications network 
5 demodulation system; 

Figure 3 represents an exemplary CDMA telecommunications system 

constructed in accordance with the present invention; 

Figure 4 is a block diagram of a channel element modem constructed in 

accordance with the present invention; 
10 Figure 5 is a block diagram of the search processor- 

Figure 6 illustrates the circular nature of the antenna sample buffer 

using a first offset; 

Figure 7 illustrates the circular nature of the antenna sample buffer for 

a second accumulation at the first offset of Figure 6; 
15 Figure 8 illustrates the circular nature of the antenna sample buffer for 

a second offset; 

Figure 9 is a graph showing how the searcher processes the receiver 
input as a function of time; 

Figure 10 is a block diagram of the searcher front end; 
20 Figure 11 is a block diagram of the searcher despreader; 

Figure 12 is a block diagram of the searcher result processor; 

Figure 13 is a block diagram of the searcher sequencing control logic; 

Figure 14 is a timing diagram showing the processing sequence depicted 
in Figure 5, showing the corresponding states of certain control logic elements 
25 presented in Figure 13; and 

Figure 15 is an alternative block diagram of the search processor. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

30 The present invention can be implemented in a wide variety of data 

transmission applications and in the preferred embodiment illustrated in 
Figure 2 is implemented within a system 100 for voice and data transmission 
in which a system controller and switch, also referred to as mobile telephone 
switching office (MTSO) 102, performs interface and control functions to 

35 permit calls between mobile units 104 and base stations 106. MTSO 102 also 
controls the routing of calls between public switched telephone network 
(PSTN) 108 and the base stations 106 for transmission to and from the mobile 
units 104. 

Figure 4 illustrates channel element modem 110 and other elements of 
40 the base station infrastructure operating in accordance with the CDMA 
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methods and data formats described in the above-referenced patents. A 
plurality of antennas 112 provides reverse link signal 114 to analog 
transmitter receiver 116. Analog transmitter receiver 116 down-converts the 
signal to baseband and samples the waveform at eight times the PN chip rate. 
5 Analog transmitter receiver 116 provides the digital samples to channel 
element modem 110 through base station RX backplane signal 118. When 
assigned to active call, demodulator front end 122 and integrated search 
processor 128 isolate a signal from a particular call from the plurality of call 
signals contained in reverse link signal by use of the PN sequences as 

10 described in the above referenced patents. 

Channel element modem 110 of Figure 4 includes a single, integrated 
search processor 128 for identifying multipath signals within the received 
signal. Channel element modem 110 contains a single time shared Fast 
Hadamard Transform (FHT) processor engine 120 to service both integrated 

15 search processor 128 and demodulator front end 122. FHT processor 
engine 120 matches the input data to each of the possible Walsh symbols. In 
this exemplary embodiment there are 64 possible Walsh symbols. FHT 
processor engine 120 outputs an energy level corresponding to each of the 64 
possible Walsh symbols where higher energy levels indicate higher 

20 probability that the corresponding Walsh symbol was the actual transmitted 
symbol. Max detect 160 determines the largest of the sixty-four outputs for 
each input to FHT processor engine 120. This maximum energy and the 
index of the Walsh symbol is then passed to integrated search processor 128 
and pipelined demodulator processor 126. Pipelined demodulator 

25 processor 126 contains functionality contained in the prior art non-integrated 
demodulation elements which is not implemented in demodulator front 
end 122 that can be shared in the same time sliced manner as FHT processor 
engine 120. Pipelined demodulator processor 126 also time aligns and 
combines symbol data received at different offsets into a single demodulated 

30 "soft decision" symbol stream which is weighted for best performance of 
deinterleaver - forward error correction decoder 130. In addition, pipeline 
demodulator processor 126 calculates the power level of the signal being 
received. From the received power level a power control indication is created 
to command the mobile unit to raise or lower the mobile unit's transmit 

35 power. The power control indication is passed through modulator 140 which 
adds the indication to the base station transmitted signal for reception by the 
mobile unit. This power control loop operates under the method described in 
U.S. Patent 5,056,109 referenced above. 
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The soft decision symbol stream is output to deinterleaver - forward 
error correction decoder 130 where it is deinterleaved and decoded. Channel 
element microprocessor 136 supervises the entire demodulation procedure 
and obtains the recovered call signal from the deinterleaver - forward error 
5 correction decoder via microprocessor bus interface 134. The call signal is 
then routed through digital backhaul link 121 to MTSO 102 which connects 
the call through PSTN 108. 

The forward link data path proceeds much as the inverse of the 
functions just presented for the reverse link. The signal is provided from 

10 PSTN 108 through MTSO 102 and to digital backhaul 121. Digital backhaul 121 
provides input to encoder - interleaver 138 through channel element 
microprocessor 136. After encoding and interleaving the data, encoder - 
interleaver 138 passes the data to modulator 140 where it is modulated as 
disclosed in the above mentioned patents. The output of the modulator is 

15 passed to transmit summer 142 where it is added to the outputs of other 
channel element modems prior to being up-converted from baseband and 
amplified in analog transmitter receiver 116. A summing method is 
presented in a co-pending U.S. Patent Application Serial No. 08/316,156 
entitled "SERIAL LINKED INTERCONNECT FOR THE SUMMATION OF 

20 MULTIPLE DIGITAL WAVEFORMS," filed September 30, 1994, and assigned 
to the assignee of the present application. As presented in the above 
referenced application, the transmit summer corresponding to each 
element 110 can be cascaded in a daisy-chain fashion eventually resulting in a 
final sum that is provided to the analog transceiver for broadcasting. 

25 Figure 5 shows the elements comprising integrated search 

processor 128. The heart of the searching process is time sliced FHT processor 
engine 120, which, as mentioned above, is shared between integrated search 
processor 128 and demod front end 122 (not shown in Figure 5). Other than 
sharing FHT processor engine 120 and max detect 160 block, integrated search 

30 processor 128 is stand alone, self-controlled, and self-contained. In a manner 
described below, FHT processor engine 120 can perform Walsh symbol 
transforms at a rate 32 times faster than FHT processor 52 of Figure 2. This 
rapid transform capability empowers the time sliced performance of channel 
element modem 110. 

35 In the preferred embodiment FHT processor engine 120 is constructed 

using a six stage butterfly network. Such butterfly networks architectures are 
well known in the art. They provide an efficient mechanism to perform an 
FHT both in terms of minimizing the number of gates and operations and in 
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terms of the number of and speed of clock cycles need to complete the 
transform. 

A butterfly network can be used to create an inverse transform noting 
the symmetry which is used to create the Walsh symbols. A Walsh function 
5 of order n can be defined recursively as follows: 

W(n) = I W(n/2) , W(n/2) I 
I W(n/2) , W(n/2) | 
10 where W denotes the logical complement of W, and W(l) =| 0| 

In the preferred embodiment a Walsh sequence is generated where n = 6, 
therefore a 6-stage butterfly trellis is used to correlate the 64 input sample with 
each of the 64 possible Walsh functions. The butterfly trellis is a series of 6 

15 parallel adders. 

To reap the benefits of FHT processor engine 120 with thirty-two times 
the throughput of its real-time-slaved counterpart, FHT processor engine 120 
must be provided with high rate input data to process. Antenna sample 
buffer 172 has been specifically tailored to meet this need. Antenna sample 

20 buffer 172 is written to and read from in a circular manner 

The searching process is grouped in sets of single offset searches. The 
highest level of grouping is the antenna search set. Each antenna search set is 
made up of a plurality of search windows. Typically each search window in 
the antenna search set is an identically performed search group where each 

25 search window in the antenna search receives data from a different antenna. 
Each search window is made up of a series of search rakes. A search rake is a 
set of sequential search offsets that is performed in a time equivalent to the 
duration of a Walsh symbol. Each search rake is comprised of a set of rake 
elements. Each rake element represents a single search at a given offset. 

30 At the beginning of the searching process, channel element 

microprocessor 136 sends parameters specifying a search window which may 
be part of an antenna search set. The width of the search window may be 
designated in PN chips. The number of search rakes needed to complete the 
search window varies depending on the number of PN chips specified in the 

35 search window. The number of rake elements per search rake can be specified 
by channel element microprocessor 136 or could be fixed to some constant. 

Referring again to Figure 1 showing an exemplary set of signals 
arriving at the base station from a single mobile unit, the relationship of the 
search window, search rake, and rake element becomes more clear. The 

40 vertical axis in Figure 1 represents the power received in decibels (dB). The 
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horizontal axis represents the delay in the arrival time of a signal due to 
multipath delays. The axis (not shown) going into the page represents a 
segment of time. Each signal spike in the common plane of the page has 
arrived at the same time but has been transmitted by the mobile station at a 
5 different time. 

The horizontal axis can be thought of as having units of PN chip offset. 
At any given time, the base station perceives a variety of signals from a single 
mobile unit, each of which has traveled a different path and may have a 
different delay than the others. The mobile unit's signal is modulated by a 

10 PN sequence. A copy of the PN sequence is also generated at the base station. 
At the base station, if each multipath signal were individually demodulated, a 
PN sequence code aligned to each signal's timing would be needed. Each of 
these aligned PN sequences would be delayed from the zero offset reference at 
the base station due to the delay. The number of PN chips that the aligned PN 

15 sequence is delayed from the zero offset base station reference could be 
mapped to the horizontal axis. 

In Figure 1, time segment 10 represents a search window set of PN chip 
offsets to be processed. Time segment 10 is divided into five different search 
rakes such as search rake time segment 9. Each search rake is in turn made up 

20 of a number of rake elements which represent the actual offsets to be 
searched. For example, in Figure 1, each search rake is made up of 8 different 
rake elements such as the rake element indicated by arrow 8. 

To process a single rake element as indicated by arrow 8, a set of 
samples over time at that offset are needed. For example, to process the rake 

25 element indicated by arrow 8, the despreading process needs the set of sample 
at the offset indicated by arrow 8 going back into the page over time. The 
despreading process also needs a corresponding PN sequence. The PN 
sequence can be determined by noting the time the samples arrived and the 
offset desired to be processed. The desired offset can be combined with the 

30 arrival time to determine the corresponding PN sequence to be correlated 
with the received samples. 

As the rake element is despread the receive antenna samples and the 
PN sequence are run through a series of values over time. Note that the 
received antenna samples are the same for all offsets shown in Figure 1 and 

35 spikes 2-7 are showing exemplary multipath peaks which arrive 
simultaneously and are only discriminated by the despreading process. 

In the preferred embodiment described below, each rake element is 
offset in time from the preceding rake element by one half PN chip in time. 
This means that if the rake element corresponding to arrow 8 was correlated 
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beginning from the sliced plane shown and moving forward in time (into the 
page as shown) then the rake element to the left of the one corresponding to 
arrow 8 would use samples starting one half chip in time back from the sliced 
plane shown. This progression in time allows each rake element in a 
5 common search rake to be correlated to the same PN sequence. 

Each mobile unit receives the base station's transmitted signal delayed 
by some amount due to the path delay through the terrestrial environment. 
The same short and long code generation is also being performed in the 
mobile unit. The mobile unit generates a time reference based on the time 

10 reference it perceives from the base station. The mobile unit uses the time 
reference signal as an input to it's long and short code generators. The 
information signal received at the base station from the mobile unit is 
therefore delayed by the round trip delay of the signal path between the base 
station and the mobile unit. Therefore if the timing of PN generator 202, 204, 

15 and 206 used in the searching process is slaved to the zero offset timing 
reference at the base station, the output of the generators will always be 
available before the corresponding signal is received from the mobile unit. 

In an OQPSK signal, the I channel data and the Q channel data are 
offset from each other by one half chip in time. Therefore OQPSK 

20 despreading used in the preferred embodiment requires data sampled at twice 
the chip rate. The searching process also operates optimally with data 
sampled at half the chip rate. Each rake element within a search rake is offset 
by one half chip from the previous rake element. The one half chip rake 
element resolution ensures that multipath peak signals are not skipped over 

25 without detection. For these reasons antenna sample buffer 172 stores data 
sampled at twice the PN chip rate. 

One Walsh symbol worth of data is read from antenna sample 
buffer 172 to process a single rake element. Each successive rake element is 
read out of antenna sample buffer 172 half of a PN chip offset from the 

30 previous rake element. Each rake element is despread with the same PN 
sequence read from PN sequence buffer 176 by the despreader. Antenna 
sample buffer 172 is for each rake element in the search rake. 

Antenna sample buffer 172 is two Walsh symbols deep and is 
repeatedly read from and written to throughout the searching process. 

35 Within each search rake, the rake element having the latest offset in time is 
processed first. The latest offset corresponds to the signal which has traveled 
the longest signal path from the mobile unit to the base station. The time at 
which the searcher starts to process a search rake is keyed to the Walsh symbol 
boundaries associated with the rake element having the latest offset in the 
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search rake. A time strobe, referred to as the offset Walsh symbol boundary, 
indicates the earliest time that the searching process can begin the first rake 
element in the search rake because all of the samples needed are available in 
antenna sample buffer 172. 
5 The operation of antenna sample buffer 172 is most easily illustrated by 

noting its circular nature. Figure 6 shows an illustrative diagram of the 
operation of antenna sample buffer 172. In Figure 6 thick circle 400 can be 
thought of as antenna sample buffer 172 itself. Antenna sample buffer 172 
contains memory locations for two Walsh symbols worth of data. Write 

10 pointer 406 circulates around antenna sample buffer 172 in the direction 
indicated in real time, meaning that write pointer 406 rotates around the two 
Walsh symbol deep antenna sample buffer 172 in the time that two Walsh 
symbols worth of samples are passed to searcher front end 174. As the 
samples are written into antenna sample buffer 172 according to the memory 

15 location indicated by write pointer 406, the previously stored values are 
overwritten. In the preferred embodiment, antenna sample buffer 172 
contains 1024 antenna samples because each of the two Walsh symbols 
contains 64 Walsh chips, each Walsh chip contains 4 PN chips, and each PN 
chip is sampled twice. 

20 The operation of the searching process is divided into discrete 'time 

slices.' In the preferred embodiment, a time slice is equal to 1/32 of the Walsh 
symbol duration. The choice of 32 time slices per Walsh symbol is derived 
from the available clocking frequency and number of clock cycles need to 
perform an FHT. 64 clock cycles are required to perform an FHT for one 

25 Walsh symbol. In the preferred embodiment, a clock running at eight times 
the PN chip frequency is available and provides the necessary performance 
level. Eight times the PN chip rate multiplied by the 64 required clocks is 
equivalent to the time it takes to receive two Walsh chips worth of data. 
Because there are 64 Walsh chips in each half of the buffer, 32 time slices are 

30 needed to read in a complete Walsh symbol. 

In Figure 6, a set of concentric arcs on the outside of thick circle 400 
represents read and write operation with antenna sample buffer 172. (The 
arcs within thick circle 400 are used to aid explanation and do not correspond 
to read or write operations.) Each arc represents a read or write operation 

35 during one time slice. The arc closest to the center of the circle occurs first in 
time and each successive arc represents an operation occurring in successively 
later time slices as indicated by time arrow 414. Each of the concentric arcs 
corresponds to a section of antenna sample buffer 172 as represented by thick 
circle 400. If one were to imagine radii drawn from the center of thick 
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circle 400 to the end points of each of the concentric arcs, the portion of thick 
circle 400 between the intersection of the radii and thick circle 400 would be 
representative of the memory locations accessed. For example, during the 
first time slice operation shown, 16 antenna samples are written to antenna 
5 sample buffer 172 represented by arc 402A. 

In Figures 6, 7, and 8 the following search parameters for the 
illustrative search window are assumed: 

Search window width = 24 PN chips 
Search offset = 24 PN chips 

10 Number of symbols to accumulate = 2 

Number of rake elements per search rake =24. 
Figure 6 also assumes that antenna sample buffer 172 contains nearly a full 
Walsh symbol worth of valid data before the write indicated by arc 402A. 
During subsequent time slices, a write corresponding to arc 402B and to 

15 arc 402C occurs. During the 32 time slices available during one Walsh symbol 
worth of time, the write operations continue from arc 402A to arc 402FF most 
of which are not shown. 

The 32 time slices represented by arcs 402A to 402FF correspond to the 
time used to complete one search rake. Using the parameters given above, 

20 the search rake begins 24 PN chips offset from zero offset reference or real 
time' and contains 24 rake elements. The 24 PN chip offset corresponds to a 
rotation 16.875 degrees around thick circle 400 from the beginning of the first 
write indicated by arc 402A (calculated by dividing the 24 PN chip offset by 
the 256 total number of chips in half antenna sample buffer 172 and 

25 multiplying by 180 degrees.) The 16.875 degree arc is illustrated by arc 412. 
The 24 rake elements correspond to reads indicated by arcs 404A - 404X most 
of which are not shown. The first read corresponding to arc 404A begins at 
the offset some time after the write corresponding to 402C so that a 
contiguous set of data is available. Each successive read such as 404B is offset 

30 from the previous by a single memory location, corresponding to a 1/2 PN 
chip of time. During the search rake shown, the reads move toward earlier 
time offsets as shown by arcs 404A - 404X slanting counter clockwise with 
progressing time in the opposite rotation direction as write pointer indication 
406. The 24 read represented by arcs 404A to 404X traverse the arc indicated by 

35 arc 418. The progression of the reads toward earlier samples has the 
advantage of providing seamless searching within a search window as each 
search rake is executed. This advantage is explained in detail subsequently 
herein. 
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Each of the reads corresponding to arcs 404A to 404X passes one Walsh 
symbol worth of data to despreader 178. The read therefore corresponds to 
traversing thick circle 400 by 180 degrees. Note that in the search rake shown 
of Figure 6, the last write corresponding to arc 402FF, and last read 
5 corresponding to arc 404X do not include any common memory locations to 
ensure contiguous valid data. However, hypothetically, if the pattern of read 
and writes were to continue they would in fact intersect and valid data would 
not be provided under this condition. 

In most signaling conditions, the result of a rake element worth of data 

10 collected during one Walsh symbol worth of time is not sufficient to provide 
accurate information about the location of diverse signals. In these cases, a 
search rake may be repeated multiple times. The results of rate elements in 
successive search rakes at a common offset are accumulated by search result 
processor 162 as explained in detail subsequently herein. In this case the 

15 search parameters given above indicate that the number of symbols to 
accumulate at each offset is two. Figure 7 shows the search rake of Figure 6 
repeated at the same offset for the next successive Walsh symbol worth of 
data. Note that antenna sample buffer 172 contains two Walsh symbols worth 
of data so that the data that is needed for processing during the search rake 

20 indicated on Figure 7 was written during the search rake shown on Figure 6. 
In this configuration, memory locations 180 degrees away from each other 
represent the same PN offset. 

After completing the two accumulated search rakes in Figures 6 and 7, 
the searching process advances to the next offset in the search window. The 

25 amount of the advance is equal to the width of the search rake processed, in 
this case 12 PN chips. As specified in the search parameters, the search 
window width is 24 PN chips. The width of the window will determine how 
many search rake offsets are needed to complete the search window. In this 
case two different offsets are needed to cover the 24 PN chip window width. 

30 The window width is indicated on Figure 8 by arc 412. The second offset for 
this search window begins at the offset following the last offset of the 
previous search rake and continues around to the nominal zero offset point 
as set by the location of the beginning of the first write as indicated by arc 
430A. Again there are 24 rake elements within the search rake as indicated by 

35 arcs 432A-432X most of which are not shown. Again the 32 writes are 
indicated by the arcs 430A - 430FF. Thus the last write, as indicated by arc 
430FF, and the last read, as indicated by arc 432X, abut one another in antenna 
sample buffer 172 as indicated by reference arrow 434. 
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The search rake shown in Figure 8 is repeated on the opposite side of 
antenna sample buffer 172 much as the search rake in Figure 6 is repeated in 
Figure 7 because the search parameters designate that each symbol is 
accumulated twice. At the completion of the second accumulation of the 
5 second search rake, integrated search processor 128 is available to begin 
another search window. The subsequent search window could have a new 
offset or it could specify a new antenna or both. 

In Figure 8, the location of the boundary between the read half and the 
write half of the buffer is marked with label 436. In Figure 6, the boundary is 

10 marked with label 410. The signal which indicates the point in time 
corresponding to label 436 is referred to as the offset Walsh symbol strobe and 
also indicates that a new Walsh symbol worth of samples is available. As the 
search rakes within a window advance to earlier offsets, the boundary 
between the read and write halves of the buffer slews in lock step 

15 counterclockwise as shown in Figure 8. If after the completion of the present 
search window, if a large change in the offset being processed is desired, the 
offset Walsh symbol strobe may be advanced a large portion of the 
circumference of the circle. 

Figure 9 is a search timeline that provides further graphical illustration 

20 of the searcher processing. Time is plotted along the horizontal axis in units 
of Walsh symbols. Antenna sample buffer 172 address, and PN sequence 
buffer 176 addresses are shown along the vertical axis, also in units of Walsh 
symbols. Because antenna sample buffer 172 is two Walsh symbols deep, 
antenna sample buffer 172 addressing wraps on even Walsh symbol 

25 boundaries, but for illustrative purposes, Figure 9 shows the addresses before 
being folded on top of one another. Samples are written into antenna sample 
buffer 172 at an address taken directly from the time they were obtained, so 
write pointer 181 into antenna sample buffer 172 is a straight forty-five degree 
inclined line. The offset being processed maps into a base address in antenna 

30 sample buffer address 174 to start a read of a Walsh symbol of samples for a 
single rake element. The rake elements are illustrated in Figure 9 as nearly 
vertical read pointer line segments 192. Each rake element maps to a Walsh 
symbol in height as referred to the vertical axis. 

The vertical gaps between the rake elements within a search rake are 

35 caused by demod front end 122 interrupting the search process to use FHT 
processor engine 120. Demod front end 122 operates in real time and has first 
priority use of FHT processor engine 120 whenever it has a current or queued 
set of data for processing. Therefore typically use of FHT processor engine 120 
is given to demod front end 120 on each Walsh symbol boundary 
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corresponding to a PN offset that is being demodulated by demod front 
end 122. 

Figure 9 shows the same search rakes shown in Figures 6, 7, and 8. For 
example, search rake 194 has its 24 rake elements each of which corresponds 
5 to one to the read arcs 404A - 404X on Figure 6. On Figure 9 for search rake 
194, pointer 410 indicates the offset Walsh symbol strobe corresponds to the 
like pointer on Figure 6. To read the current samples, each rake element 
must be beneath write pointer 181. The downward slope of the rake elements 
with a search rake indicates the steps towards earlier samples. Search rake 195 

10 corresponds to the search rake shown in Figure 7 and search rake 196 
corresponds to the search rake shown in Figure 8. 

In the search window defined by the parameters above, only 24 rake 
elements per search rake are specified even though the search rake has 32 
available time slices. Each rake element can be processed in one time slice. 

15 However, it is not practically possible to increase the number of rake elements 
per search rake to 32 to match the number of time slices available during a 
search rake. Demod front end 122 uses some of the available time slices of the 
FHT processor time such as the four slices used for processing the signals in 
inset 178 in Figure 9. There is also a time delay associated with a rake advance 

20 as the read process must wait for the write process to fill the buffer with valid 
data at the advanced offset. Also some margin is needed to synchronize to a 
time slice processing boundary after observing the offset Walsh symbol strobe. 
All these factors practically limit the number of rake elements which can be 
processed in a single search rake. In some cases the number of rake elements 

25 per search rake could be increased such as if demod front end 122 has only one 
demodulation element assigned and only interrupts FHT processor 
engine 120 once per search rake. Therefore in the preferred embodiment, the 
number of rake elements per search rake is controllable by channel element 
microprocessor 136. In alternative embodiments, the number of rake 

30 elements per search rake could be a fixed constant. 

There also can be significant overhead delay when switching between 
source antennas at the input to the sample buffer or changing the search 
window starting point or width between searches. If one rake needs a 
particular set of samples and the next rake for a different antenna needs to use 

35 an overlapping part of the buffer, the next rake must postpone processing 
until the next offset Walsh symbol boundary occurs, at which point a 
complete Walsh symbol of samples for the new antenna source are available. 
In Figure 9, search rake 198 is processing data from a different antenna than 
search rake 197. Horizontal line 188 indicates the memory location 
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corresponding to the new antenna input samples. Note that search rake 197 
and 198 do not use any common memory locations. 

For every time slice, two Walsh chips of samples must be written to the 
sample buffer and one full Walsh symbol of samples may be read from the 
5 sample buffer. In the preferred embodiment, there are 64 clock cycles during 
each time slice. A full Walsh chip of samples is comprised of four sets of 
samples: ontime I channel samples, late I channel samples, ontime Q channel 
samples and late Q channel samples. In the preferred embodiment, each 
sample is four bits. Therefore sixty four bits per clock are needed from 

10 antenna sample buffer 172. Using a single port RAM, the most 
straightforward buffer design doubles the word width to 128 bits, and splits the 
buffer into two 64 bit wide, 64 word, independently read/writeable even and 
odd Walsh chip buffers 168, 170. The much less frequent writes to the buffer 
are then multiplexed in between reads, which toggle between the two banks 

15 on successive clock cycles. 

The Walsh chip of samples read from the even and odd Walsh chip 
buffers 168, 170 has an arbitrary alignment to the physical RAM word 
alignment. Therefore on the first read of a time slice, both halves are read 
into despreader 178 to form a two Walsh chip wide window from which the 

20 single Walsh chip with the current offset alignment is obtained. For even 
Walsh chip search offsets, the even and odd Walsh chip buffer address for the 
first read are the same. For odd Walsh chip offsets, the even address for the 
first read is advanced by one from the odd address to provide a consecutive 
Walsh chip starting from the odd half of the sample buffer. The additional 

25 Walsh chips needed by despreader 178 can be passed thereto by a read from a 
single Walsh chip buffer. Successive reads then ensure that there is always a 
refreshed two Walsh chip wide window from which to draw a Walsh chip of 
data aligned to the current offset being processed. 

Referring again to Figure 5, for each rake element in a search rake 

30 processed, the same Walsh symbol of PN sequence data from the PN sequence 
buffer 176 is used in the despreading process. For every clock cycle of a time 
slice, four pairs of PN-I' and PN-Q' are needed. Using a single port RAM, the 
word width is doubled and read from half as often. The single write to PN 
sequence buffer 176 needed per time slice is then performed on a cycle not 

35 used for reading. 

Because the searching process can specify searching PN offsets of up to 
two Walsh symbols delayed from the current time, four Walsh symbols 
worth of PN sequence data must be stored. In the preferred embodiment PN 
sequence buffer 176 is a one hundred and twenty eight word by sixteen bit 
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RAM. Four Walsh symbols are required because the starting offset can vary 
by 2 Walsh symbols and once the starting offset is chosen, one Walsh symbol 
worth of PN sequence is need for correlation meaning three Walsh symbols 
worth of data is need for the despreading process. Because the same PN 

5 sequence is repeatedly used, the data in PN sequence buffer 176 cannot be 
overwritten during the despreading process corresponding to a single search 
rake. Therefore an additional Walsh symbol worth of memory is needed to 
store the PN sequence data as it is generated. 

The data that is written into both PN sequence buffer 176 and antenna 

10 sample buffer 172 is provided by searcher front end 174. A block diagram of 
searcher front end 174 is shown in Figure 10. Searcher front end 174 includes 
short code I and Q PN generators 202, 206 and the long code User PN 
generator 204. The values output by short code I and Q PN generators 202, 206 
and the long code User PN generator 204 are determined by the time of day. 

15 Each base station has a universal timing standard such as GPS timing to create 
a timing signal. Each base station also transmits its timing signal over the air 
to the mobile units. At the base station, the timing reference is said to have 
zero offset because it is aligned to the universal reference. 

The output of long code User PN generator 204 is logically XOR'd with 

20 the output of short code I and Q PN generators 202, 206 by XOR gates 208 
and 210 respectively. (This same process is also performed in the mobile unit 
and the output is used to modulate the mobile unit's transmitted signal.) The 
output of XOR gates 208 and 210 is stored in serial to parallel shift register 212. 
Serial to parallel shift register 212 buffers the sequences up to the width of PN 

25 sequence buffer 176. The output of serial to parallel shift register 212 is then 
written into PN sequence buffer 176 at an address taken from the zero offset 
reference time. In this way, searcher front end 174 provides the PN sequence 
data to PN sequence buffer 176. 

Searcher front end 174 also provides antenna samples to antenna 

30 sample buffer 172. Receive samples 118 are selected from one of a plurality of 
antennas via a MUX 216. The selected receive samples from MUX 216 are 
passed to latch 218 where they are decimated, meaning one quarter of the 
samples are selected for use in the searching process. Receive samples 118 
have been sampled at eight times the PN chip rate by analog transmitter 

35 receiver 116 (of Figure 4). Processing within the searching algorithm is 
designed for samples taken at one half the chip rate. Therefore only one 
quarter of the received samples need be passed to antenna sample buffer 172. 

The output of the latch 218 is fed to serial to parallel shift register 214, 
which buffers the samples up to the width of antenna sample buffer 172. The 
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samples are then written into even and odd Walsh chip buffers 168, 170 at 
addresses also taken from the zero offset reference time. In this way, 
despreader 178 can align the antenna sample data with a known offset with 
respect to the PN sequence. 

Referring again to Figure 5, for each clock cycle in a time slice, 
despreader 178 takes a Walsh chip of antenna samples from antenna sample 
buffer 172 and a corresponding set of PN sequence values from PN sequence 
buffer 176 and outputs an I and Q channel Walsh chip to the FHT processor 
engine 120 through MUX 124. 

Figure 11 shows a detailed block diagram of despreader 178. Even 
Walsh chip latch 220 and odd Walsh chip latch 222 latch the data from even 
Walsh chip buffer 168 and odd Walsh chip buffer 170 respectively. MUX 
bank 224 extracts the Walsh chip of samples to be used from the two Walsh 
chips worth of samples presented to by even and odd Walsh chip 
latches 220 and 222. MUX select logic 226 defines the boundary of the selected 
Walsh chip based on the offset of the rake element being processed. A Walsh 
chip is output to OQPSK despreader XOR bank 228. 

The PN sequence values from PN sequence buffer 176 are latched by PN 
sequence latch 234. Barrel shifter 232 rotates the output of PN sequence 
latch 234 based on the offset of the rake element being processed and passes 
the PN sequence to OQPSK despreader XOR bank 228 which conditionally 
inverts the antenna samples based on the PN sequence. The XOR'd values 
are then summed through adder tree 230 which performs the sum operation 
in the OQPSK despread, and then sums four despread chip outputs together to 
form a Walsh chip for input to FHT processor engine 120. 

Referring again to Figure 5, FHT processor engine 120 takes sixty-four 
received Walsh chips from despreader 178 through MUX 124, and using 
a 6-stage butterfly trellis, correlates these sixty-four input samples with each of 
the sixty-four Walsh functions in a sixty-four clock cycle time slice. Max 
detect 160 can be used to find the largest of the correlation energies output 
from FHT processor engine 120. The output of MAX detect 160 is passed on to 
search result processor 162 which is part of integrated search processor 128. 

Search result processor 162 is detailed in Figure 12. Search result 
processor 162 also operates in a time sliced manner. The control signals 
provided to it are pipeline delayed to match the two time slice delay from the 
start of inputting Walsh chips to FHT processor engine 120 to obtaining the 
maximum energy output. As explained above, a set of search window 
parameters may designate that a number of Walsh symbols worth of data be 
accumulated before the results of the chosen offset are processed. In the 
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parameters used with the example of Figures 6, 7, 8, and 9, the number of 
symbols to accumulate is 2. Search result processor 162 performs the 
summing function along with other functions. 

As search result processor 162 performs the sums over consecutive 
5 Walsh symbols, it must store a cumulative sum for each rake element in the 
search rake. These cumulative sums are stored in Walsh symbol 
accumulation RAM 240. The results of each search rake are input to 
summer 242 from max detect 160 for each rake element. Summer 242 sums 
the present result with the corresponding intermediate value available from 

10 Walsh symbol accumulation RAM 240. On the final Walsh symbol 
accumulation for each rake element, the intermediate result is read from 
Walsh symbol accumulation RAM 240 and summed by summer 242 with the 
final energy from that rake element to produce a final search result for that 
rake element offset. The search results are then compared with the best 

15 results found in the search up to this point as explained below. 

In the above mentioned co-pending U.S. Patent Application Serial 
No. 08/144,902 entitled "DEMODULATION ELEMENT ASSIGNMENT IN A 
SYSTEM CAPABLE OF RECEIVING MULTIPLE SIGNALS," the preferred 
embodiment assigns the demodulation elements based on the best results 

20 from a search. In the present preferred embodiment, the eight best results are 
stored in best result register 250. (A lesser or greater number of results could 
be stored in other embodiments.) Intermediate result register 164 stores the 
peak values and their corresponding rank order. If the current search result 
energy exceeds at least one of the energy values in intermediate result 

25 register 164, search result processor control logic 254 discards the eighth best 
result in intermediate result register 164, and inserts the new result, along 
with its appropriate rank, the PN offset, and antenna corresponding to the 
rake element result. All lesser ranked results are "demoted" one ranking. 
There are a great number of methods well known in the art for providing 

30 such a sorting function. Any one of them could be used within the scope of 
this invention. 

Search result processor 162 has a local peak filter basically comprised of 
comparator 244 and previous energy latch 246. The local peak filter, if 
enabled, prevents intermediate result register 164 from being updated even 
35 though a search result energy would otherwise qualify for inclusion, unless 
the search result represents a local multipath peak. In this way, the local peak 
filter prevents strong, broad "smeared" multipath from filling multiple 
entries in intermediate result register 164, leaving no room for weaker but 
distinct multipath that can make better candidates for demodulation. 



WO 96/10873 



30 



PCT/US95/12390 



The implementation of the local peak filter is straightforward. The 
energy value of the previous rake element summation is stored in previous 
energy latch 246. The present rake element summation is compared to the 
stored value by comparator 244. The output of comparator 244 indicates 
5 which of its two inputs is larger and is latched in search result processor 
control logic 254. If the previous sample represented a local maxima, search 
result processor control logic 254 compares the previous energy result with 
the data stored in intermediate result register 164 as described above. If the 
local peak filter is disabled by channel element microprocessor 136 then the 
10 comparison with intermediate result register 164 is always enabled. If either 
the leading or the last rake element at the search window boundary has a 
slope, then the slope latch is set so the boundary edge value can be considered 
as a peak as well. 

The simple implementation of this local peak filter is aided by the 

15 progression of the reads toward earlier symbols within a search rake. As 
illustrated in Figure 6, 7, 8, and 9, within a search rake each rake element 
progress toward signals arriving earlier in time. This progression means that 
within a search window, the last rake element of a search rake and the first 
rake element of the subsequent search rake are contiguous in offset. 

20 Therefore, the local peak filter operation does not have to change and the 
output of comparator 244 is valid across search rake boundaries. 

At the end of processing a search window, the values stored in 
intermediate result register 164 are transferred to best result register 250 
readable by channel element microprocessor 136. Search result processor 162 

25 has thus taken much of the workload from channel element 
microprocessor 136, which in the system of Figure 2 needed to handle each 
rake element result independently. 

The preceding sections have focused on the processing data path of 
integrated search processor 128 and have detailed how raw antenna 

30 samples 118 are translated into a summary multipath report at the output of 
best result register 250. The following sections detail how the each of the 
elements in the search processing data path are controlled. 

Search control block 166 of Figure 5 is detailed in Figure 13. As 
mentioned previously, channel element microprocessor 136 specifies a search 

35 parameter set including the group of antennas to search over as stored in 
antenna select buffer 348, the starting offset as stored in search offset 
buffer 308, the number of rake elements per search rake as stored in rake 
width buffer 312, the width of the search window as stored in search width 
buffer 314, the number of Walsh symbols to accumulate as stored in Walsh 
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symbol accumulation buffer 316, and a control word as stored in control word 
buffer 346. 

The starting offset stored in search offset buffer 308 is specified with 
eighth chip resolution. The starting offset controls which samples are 
5 removed by decimation by latch 218 of Figure 10 in searcher front end 174. 
Due to the two Walsh symbol wide antenna sample buffer 172 in this 
embodiment, the largest value of the starting offset is half of a PN chip less 
than two full Walsh symbols. 

Up until this point, the generic configuration to perform a search has 

10 been disclosed. In reality there are several classes of predefined searches. 
When a mobile unit initially attempts to access the system, it sends a beacon 
signal called a preamble using the Walsh zero symbol. Walsh zero symbol is 
the Walsh symbol which contains all logical zeros instead of half ones and 
zeroes as described above. When a preamble search is performed, the searcher 

15 looks for mobile units sending a Walsh zero symbol beacon signal on an 
access channel. The search result for a preamble search is the energy for the 
Walsh zero symbol. When an acquisition mode access channel search is 
performed, max detect 160 outputs the energy for Walsh zero symbol 
regardless of the maximum output energy detected. The control word stored 

20 in control word buffer 346 includes a preamble bit which indicates when a 
preamble search is being performed. 

As discussed above, the power control mechanism of the preferred 
embodiment measures the signal level received from each mobile unit and 
creates a power control indication to command the mobile unit to raise or 

25 lower the mobile unit's transmit power. The power control mechanism 
operates over a set of Walsh symbols called a power control group during 
traffic channel operation. (Traffic channel operation follows access channel 
operation and implies operation during an active call.) All the Walsh 
symbols within a single power control group are transmitted using the same 

30 power control indication command at the mobile unit. 

Also as described above, in the preferred embodiment of the present 
invention, the signal transmitted by the mobile unit is of a variable rate 
during traffic channel operation. The rate used by the remote unit to transmit 
the data is unknown at the base station during the searching process. As the 

35 consecutive symbols are accumulated, it is imperative that the transmitter is 
not gated off during the accumulation. Consecutive Walsh symbols in a 
power control group are gated as a group meaning that the 6 Walsh symbols 
comprising a power control group in the preferred embodiment are all gated 
on or all gated off. 
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Thus when the search parameter specifies that a plurality of Walsh 
symbols be accumulated during traffic channel operation, the searching 
process must align each search rake to begin and end within a single power 
control group. The control word stored in control word buffer 346 includes a 
5 power control group alignment bit. With the power control group alignment 
bit set to one indicating a traffic channel search, the searching process 
synchronizes to the next power control group boundary instead of just the 
next offset Walsh symbol boundary. 

The control word stored in control word buffer 346 also includes the 
10 peak detection filter enable bit as discussed earlier in conjunction with 
Figure 8. 

The searcher operates either in continuous or single step mode, 
according to the setting of the continuous/single step bit of the control word. 
In single step mode, after a search is performed, integrated search 

15 processor 128 returns to an idle state to await further instructions. In 
continuous mode, integrated search processor 128 is always searching, and by 
the time channel element microprocessor 136 is signaled that the results are 
available, integrated search processor 128 has started the next search. 

Search control block 166 produces the timing signals used to control the 

20 searching process performed by integrated search processor 128. Search 
control block 166 sends the zero offset timing reference to short code I and Q 
PN generators 202, 206 and long code User PN generator 204, and the enable 
signal to decimator latch 218 and the select signal to MUX 216 in searcher 
front end 174. It provides the read and write addresses for PN sequence 

25 buffer 176 and even and odd Walsh chip buffers 168 and 170. It outputs the 
current offset to control the operation of despreader 178. It provides the 
intra-time slice timing reference for FHT processor engine 120, and 
determines whether the searching process or the demodulation process uses 
FHT processor engine 120 by controlling FHT input MUX 124. It provides 

30 several pipeline delayed versions of certain internal timing strobes to search 
result processor control logic 254 of Figure 12 to allow it to sum search results 
across a rake of offsets for a number of Walsh symbol accumulations. Search 
control block 166 provides best result register 250 with the pipelined offset and 
antenna information corresponding to accumulated energy in best result 

35 register 250. 

In Figure 13, system time count 342 is slaved to the zero offset time 
reference. In the preferred embodiment as previously detailed, the system 
clock runs at eight times the PN chip rate. There are 256 PN chips in a Walsh 
symbol, and 6 Walsh symbols in a power control group for a total 
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of 6 x 256 x 8 = 12,288 system clocks per power control group. Therefore in the 
preferred embodiment, system time count 342 is comprised of a fourteen bit 
counter that counts the 12,288 system clocks. System time count 342 is slaved 
to zero offset time reference strobe for the base station. The input reference 
5 for short code I and Q PN generators 202, 206 and long code User PN 
generator 204 of Figure 10 in searcher front end 174 is taken from system time 
count 342. (Long code User PN generator 204 output is also based on a longer 
system wide reference which does not repeat for approximately 50 days. The 
longer system wide reference is not controlled by the searching process and 

10 acts as a preset value. The continuing operation based on the preset value is 
controlled by system time count 342.) The addresses for PN sequence 
buffer 176 and even and odd Walsh chip buffers 168 and 170 are taken from 
system time count 342. System time count 342 is latched by latch 328 at the 
beginning of each time slice. The output of latch 328 is selected via address 

15 Mux's 330, 332, and 334 which provide the write addresses corresponding to 
the current time slice when these buffers are written at some latter time 
within the time slice. 

Offset accumulator 310 keeps track of the offset of the rake element 
currently being processed. The starting offset as stored in search offset 

20 buffer 308 is loaded into offset accumulator 310 at the beginning of each search 
window. Offset accumulator 310 is decremented with each rake element. At 
the end of each search rake that is to be repeated for further accumulations, 
the number of rake elements per search rake as stored in rake width buffer 312 
is added back to the offset accumulator to reference it back to the first offset in 

25 the search rake. In this way, the searching process again sweeps across the 
same search rake for another Walsh symbol accumulation. If the searching 
process has swept across the current search rake on its final Walsh symbol 
accumulation then offset accumulator 310 is decremented by one by selection 
of the input of repeat rake MUX 304 which produces the offset of the first 

30 rake element in the next search rake. 

The output of offset accumulator 310 always represents the offset of the 
current rake element being processed and thus is used to control data input to 
despreader 178. The output of offset accumulator 310 is added by adders 336 
and 338 to the intra-time slice timing output of system time count 342 to 

35 generate the address sequence within a time slice corresponding to a rake 
element. The output of adders 336 and 338 is selected via address MUX's 330 
and 332 to provide antenna sample buffer 172 read addresses. 

The output of offset accumulator 310 is also compared by 
comparator 326 with the output of system time count 342 to form the offset 
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Walsh symbol strobe which indicates that antenna sample buffer 172 has 
sufficient valid data for the searching process to begin. 

Search rake count 320 keeps track of the number of rake elements 
remaining to be processed in the current search rake. Search rake count 320 is 
5 loaded with the width of the search window as stored in search width 
buffer 314 at the beginning of a search window. Search rake count 320 is 
incremented after the processing of the final Walsh symbol accumulation of 
each search rake is complete. When it reaches its terminal count all offsets in 
the search window have been processed. To provide a indication that the end 

10 of the current search window is imminent, the output of search rake 
count 320 is summed by summer 324 with the output of rake width buffer 312. 
The end of the search window indication marks the time at which antenna 
sample buffer 172 may begin to be filled with data samples from an alternative 
antenna in preparation for the next search window without disrupting the 

15 contents needed for the current search window. 

When channel element microprocessor 136 specifies a search window, 
it can specify that the search window be performed for a plurality of antennas. 
In such a case, the identical search window parameters are repeated using 
samples from a series of antennas. Such a group of search windows is called 

20 an antenna search set. If an antenna search set is specified by channel element 
microprocessor 136, the antenna set is programmed by the value stored in 
antenna select buffer 348. After the completion of an antenna search set, 
channel element microprocessor 136 is alerted. 

Rake element count 318 contains the number of rake elements left to 

25 process in the current search rake. Rake element count 318 is incremented 
once for each rake element processed and is loaded with the output of rake 
width buffer 312 when the searcher is in the idle state or upon completion of a 
search rake. 

Walsh symbol accumulation count 322 counts the number of Walsh 
30 symbols left to accumulate for the current search rake. The counter is loaded 
with the number of Walsh symbols to accumulate as stored in Walsh symbol 
accumulation buffer 316 when the searcher is in the idle state or after 
completing a search rake sweep on the final Walsh symbol accumulation. 
Otherwise the counter is incremented with the completion of each search 
35 rake. 

Input valid count 302 is loaded whenever the input antenna or 
decimator alignment changes. It is loaded with the minimum number of 
samples the searcher needs to process a search rake based on the output of 
rake width buffer 312 (i.e. one Walsh symbol plus one rake width worth of 
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samples). Each time an antenna sample is written to antenna sample 
buffer 172, input valid count 302 is incremented. When it reaches its terminal 
count, it sends an enable signal that allows the searching process to begin. 
Input valid count 302 also provides the mechanism for holding off the search 
5 processing when the offsets of successive search windows do not allow 
continuous processing of data. 

The searcher operates in either an idle state, a sync state, or an active 
state. Searcher sequencing control 350 maintains the current state. Integrated 
search processor 128 initializes to the idle state when a reset is applied to 
10 channel element modem 110. During the idle state, all counters and 
accumulators in search control block 166 load their associated search 
parameters as presented above. Once channel element microprocessor 136 
commands the searching process to begin a continuous or a single step search 
via the control word, integrated search processor 128 moves to the sync state. 
15 In the sync state, the searcher is always waiting for an offset Walsh 

symbol boundary. If the data in antenna sample buffer 172 isn't valid yet, or if 
the power control group alignment bit is set and the Walsh symbol is not a 
power control group boundary, then integrated search processor 128 remains 
in the sync state until the proper conditions are met on a subsequent offset 
20 Walsh symbol boundary. With a properly enabled offset Walsh symbol, the 
searcher can move to the active state. 

Integrated search processor 128 stays in the active state until it has 
processed a search rake, at which time it normally returns to the sync state. If 
integrated search processor 128 is in single step mode, it can go from the active 
25 state to the idle state after completing the last rake element for the final 
Walsh symbol accumulation for the last search rake in the search window. 
Integrated search processor 128 then waits for channel element 
microprocessor 136 to initiate another search. If instead, integrated search 
processor 128 is in continuous mode then at this point it loads the new search 
30 parameter set and returns to the sync state to await the offset Walsh symbol at 
the initial offset to be processed in the new search. The active state is the only 
state in which the antenna data samples are processed. In the idle or sync 
states the searcher simply keeps track of time with system time count 342 and 
continues to write into the PN sequence buffer 176 and antenna sample 
35 buffer 172 so that when the searcher does move to the active state these 
buffers are ready to be used. 

Figure 14 is an enlarged view of the first Walsh symbol accumulation 
of the second search rake in a search window such as search rake 196 shown 
in Figure 9. The third Walsh symbol as referenced to the zero offset reference 
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system time clock is shown divided into thirty-two time slices. Searcher 
state 372 changes from sync to active with the offset Walsh symbol boundary 
indication signals that antenna sample buffer 172 ready with valid samples to 
process at that offset. During the next available time slice, the first rake 
5 element of the search rake is processed. The searcher continues to use each 
time slice to process a rack element as indicated by an "S" in time slices 374 
unless demod front end 122 uses the FHT processor engine 120 as indicated by 
an "D" in time slices 374. The searcher finishes processing every rake element 
in the rake and returns to the sync state before the next offset Walsh symbol 

10 boundary. Also shown is search rake count state 362 being incremented 
during the active state until it reaches the terminal state, indicating the 
complete search rake has been processed. Offset count state 364 is shown 
being incremented between each time slice corresponding to a rake element, 
so that it may be used to derive the sample buffer offset read address during 

15 the time slice. Offset count state 364 is pipelined delayed to produce offset 
count for Intermediate result register 164. The offset count 368 is incremented 
on the final Walsh symbol accumulation 370 pass. 

Thus, a single integrated searcher processor, by buffering antenna 
samples and utilizing a time sliced transform processor, can independently 

20 sequence through a search as configured by a search parameter set, analyze the 
results and present a summary report of the best paths to use for 
demodulation element reassignment. This reduces the searcher related 
workload of the microprocessor so that a less expensive microprocessor can be 
used, and also reduces the direct IC costs by allowing a complete channel 

25 element modem on a single IC. 

The general principles described herein can be used in systems using 
alternative transmission schemes. The discussion above was based on the 
reception of a reverse link signal where no pilot signal is available. On the 
forward link of the preferred embodiment, the base station transmits a pilot 

30 signal. The pilot signal is a signal having known data thus the FHT process 
used to determine which data was transmitted is not necessary. In order to 
embody the present invention, a integrated search processor for receiving a 
signal comprising a pilot signal would not contain the FHT processor or 
maximum detection function. For example FHT processor engine 120 and 

35 max detect 160 blocks of Figure 5 could be replaced with simple 
accumulator 125 as shown in Figure 15. The searching operation when a pilot 
signal is available is analogous to an acquisition mode access channel search 
operation as described above. 
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There are many configurations for spread spectrum multiple access 
communication systems not specifically described herein but with which the 
present invention is applicable. For example, other encoding and decoding 
means could be used instead of the Walsh encoding and FHT decoding. 
5 The previous description of the preferred embodiments is provided to 

enable any person skilled in the art to make or use the present invention. 
The various modifications to these embodiments will be readily apparent to 
those skilled in the art, and the generic principles defined herein may be 
applied to other embodiments without the use of the inventive faculty. 
10 Thus, the present invention is not intended to be limited to the embodiments 
shown herein but is to be accorded the widest scope consistent with the 
principles and novel features disclosed herein. 
WE CLAIM: 
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CLAIMS 

1. An integrated search processor receiving a signal comprised of 
2 a group of spread spectrum modulated call signals sharing a common 

frequency band, said integrated search processor comprising: 
4 a sample buffer for storing a limited number of data samples of said 

group of spread spectrum modulated call signals wherein each of said spread 
6 spectrum modulated call signals comprises a series of bits encoded in groups 

of a fixed length into a series of symbols having a transmission rate and 
8 wherein said data samples are stored at a rate corresponding to said 

transmission rate; 

10 a PN sequence buffer for storing a limited number of PN sequence 

data chips wherein said PN sequence data chips correspond to a PN sequence 
12 used to modulate at least one call signal in said group of spread spectrum 

modulated call signals; 
14 a despreader for correlating a portion of said data samples of said 

group of spread spectrum call signals stored in said sample buffer with a 
16 portion of said PN sequence data chips stored in said PN sequence buffer and 

for producing a correlated output corresponding to a single symbol; and 
18 a transform engine for decoding said correlated output to produce an 

estimate of said series of bits wherein said transform engine decodes said 
20 correlated output at a rate higher than said transmission rate. 

2. The integrated search processor of claim 1, wherein said sample 
2 buffer is capable of storing two symbols worth of said data samples and 

wherein said PN sequence buffer is capable of storing four symbols worth of 
4 said PN sequence data chips. 

3. The integrated search processor of claim 1, wherein each 
2 symbol in said series of symbols is comprised of a series of code bits and 

wherein, in said at least one call signal, each of said code bits is modulated by 
4 a plurality of said PN sequence data chips and wherein said limited number 

of data samples stored in said sample buffer are stored such that two of said 
6 data samples are stored for each of said PN sequence data chips. 

4. The integrated search processor of claim 1, wherein said 
2 estimate of said series of bits comprises a probability corresponding to each 

possible value of said groups of said fixed length, further comprising a 
4 maximum detector for receiving said estimate and providing a soft decision 



WO 96/10873 



39 



PCT/US95/12390 



output value indicative of a maximum energy level of said correlated 
2 output. 



5. The integrated search processor of claim 1, wherein said rate at 
which said transform engine decodes said correlated output is 32 times 
higher than said transmission rate. 

6. The integrated search processor of claim 1 further comprising a 
demodulation element for producing despread call data wherein said 
transform engine decodes said despread call data. 

7. The integrated search processor of claim 1 wherein said series 
of bits are Walsh encoded in said groups of said fixed length. 

8. The integrated search processor of claim 7 wherein said 
transform engine is a fast Hadamard transformer. 

9. The integrated search processor of claim 4 further comprising 
an accumulator for summing successive ones of said soft decision output 
values. 



10. The integrated search processor of claim 1 further comprising a 
2 search controller for providing signaling information. 

11. The integrated search processor of claim 9 wherein a plurality 
2 of said series of symbols are grouped into a power control group wherein 

each symbol in said power control group has a common transmitted power 
4 level. 

12. The integrated search processor of claim 11 wherein said 
2 accumulator sums said soft decision output values corresponding to 

symbols having a common power control group. 

13. The integrated search processor of claim 1 wherein said 
2 despreader produces said correlated output at said rate higher than said 

transmission rate and wherein each of said correlated outputs corresponds 
4 to a time delay offset from a zero offset reference time 
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14. The integrated search processor of claim 10 wherein said 
2 sample buffer is comprised of an even and an odd sample buffer wherein if 

the previous data sample is stored in said even sample buffer then the 
4 subsequent data sample is stored in said odd sample buffer and if the 

previous data sample is stored in said odd sample buffer then the 
6 subsequent data sample is stored in said even sample buffer. 

15. The integrated search processor of claim 1 wherein each symbol 
2 in said series of symbols is comprised of a series of code bits and wherein, in 

said at least one call signal, each of said code bits is modulated by four of said 
4 PN sequence data chips and wherein said limited number of data samples 

stored in said sample buffer are stored such that two of said data samples are 
6 stored for each of said PN sequence data chips, and wherein each sample is 

four bits. 

16. A method of receiving a signal comprised of a group of spread 
2 spectrum call signals sharing a common frequency band in a modem 

operating under control of a modem microprocessor, and isolating one of 
4 said call signals from among said group to determine a call signal strength at 
a path delay time offset from a zero offset reference time, said method 
6 comprising the steps of: 

storing PN sequence data bits in a PN sequence buffer; 
8 storing a first received set of call signal samples in a sample buffer 

having a limited size; 
10 despreading a first fixed length set of said call signal samples from said 

sample buffer corresponding to a first path delay time with a first set of PN 
12 sequence data bits from said PN sequence buffer to produce a first despread 
output; 

14 storing a second received set of call signal samples in said sample 

buffer; and 

16 despreading a second fixed length set of call signal samples from said 

sample buffer corresponding to a second path delay time with said first set of 

18 PN sequence data bits from said PN sequence buffer to produce a second 
despread output; 

20 wherein said second fixed length set of call signal samples comprises a 

large number of the same call signal samples as said first fixed length set of 

22 call signal samples and wherein the length of said first and second received 
set of call signal samples is a fraction the fixed length of said first and second 

24 fixed length set of call signal samples. 
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17. The method of claim 16 for receiving and isolating one of said 
2 call signals from among said group of call signals wherein the step of 

despreading said first fixed length set of call signal samples from said sample 
4 buffer is conditioned upon there being a sufficient number of valid call 

signal samples available in said sample buffer to evaluate said signal 
6 strength at said first path delay time. 

18. The method of claim 16 for receiving and isolating one of said 
2 call signals from among said group of call signals further comprising the 

step of selecting an antenna from a plurality of available antennas to supply 
4 said call signal samples. 

19. The method of claim 16 for receiving and isolating one of said 
2 call signals from among said group of call signals further comprising the 

steps of: 

4 storing a third received set of call signal samples in said sample buffer; 

despreading a third fixed length set of call signal samples from said 
6 sample buffer corresponding to a third path delay time with a second set of 
PN sequence data bits from said PN sequence buffer to produce a third 
8 despread output; 

storing a fourth received set of call signal samples in said sample 
10 buffer; and 

despreading a fourth fixed length set of call signal samples from said 
12 sample buffer corresponding to a fourth path delay time with said second set 
of PN sequence data bits from said PN sequence buffer to produce a fourth 
14 despread output; 

wherein said fourth fixed length set of call signal samples comprises a 
16 large number of the same call signal samples as said third fixed length set of 
call signal samples and wherein the length of said third and fourth received 
18 set of call signal samples is a fraction of the fixed length of said first and 
second fixed length set of call signal samples. 

20. The method of claim 19 for receiving and isolating one of said 
2 call signals from among said group of call signals further comprising the 

steps of: 

4 determining a first call signal strength corresponding to said first 

despread output; 
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6 determining a second call signal strength corresponding to said 

second despread output; 
8 determining a third call signal strength corresponding to said third 

despread output; and 
10 determining a fourth call signal strength corresponding to said fourth 

despread output. 

21. The method of claim 20 for receiving and isolating one of said 
2 call signals from among said group of call signals further comprising the 

steps of: 

4 summing said first call signal strength and said third call signal 

strength; and 

6 summing said second call signal strength and said fourth call signal 

strength; 

8 wherein said first path delay time is the same as said third path delay 

time and wherein said second path delay time is the same as said fourth 
10 path delay time. 

22. The method of claim 21 for receiving and isolating one of said 
2 call signals from among said group of call signals further comprising the 

step of providing a largest summed result to said modem microprocessor. 

23. The method of claim 20 for receiving and isolating one of said 
2 call signals from among said group of call signals wherein said step of 

determining said first call signal strength comprises the step of decoding said 
4 first despread output using a fast Hadamard transform to produce soft 
decision data. 

24. The method of claim 16 for receiving and isolating one of said 
2 call signals from among said group of call signals wherein each of said 

spread spectrum modulated call signals comprises a series of bits encoded in 
4 groups of a fixed length into a series of symbols comprised of a series of code 
bits. 

25. The method of claim 24 for receiving and isolating one of said 
2 call signals from among said group of call signals wherein said series of bits 

is Walsh encoded and said series of symbols are Walsh symbols. 
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26. The method of claim 24 for receiving and isolating one of said 
2 call signals from among said group of call signals wherein each of said code 

bits of said one isolated call signal are modulated by a plurality of said PN 
4 sequence data bits. 

27. The method of claim 24 for receiving and isolating one of said 
2 call signals from among said group of call signals wherein each of said code 

bits of said one isolated call signal are modulated by four of said PN sequence 
4 data bits. 

28. The method of claim 27 for receiving and isolating one of said 
2 call signals from among said group of call signals wherein two call signal 

samples are stored in said sample buffer for each PN sequence data bits. 

29. The method of claim 24 for receiving and isolating one of said 
2 call signals from among said group of call signals wherein said limited size 

of said sample buffer corresponds to two symbols worth of data samples. 

30. The method of claim 24 for receiving and isolating one of said 
2 call signals from among said group of call signals wherein said PN sequence 

data buffer is capable of storing four symbols worth of PN sequence data bits. 

31. The method of claim 24 for receiving and isolating one of said 
2 call signals from among said group of call signals wherein first fixed length 

set of call signal samples corresponds to one symbols worth of data. 

32. The method of claim 24 for receiving and isolating one of said 
2 call signals from among said group of call signals wherein first receive set of 

call signal samples corresponds to 1/32 of a symbol. 

33. The method of claim 16 for receiving and isolating one of said 
2 call signals from among said group of call signals wherein said in step of 

storing said first and second receive set of call signal samples, said first and 
4 second receive set of call signal samples are stored at the same rate at which 
call signal samples are transmitted. 

34. The method of claim 24 for receiving and isolating one of said 
2 call signals from among said group of call signals wherein a series of said 
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symbols are grouped together in a power control group wherein each symbol 
4 in a common power control group is transmitted at a fixed power level. 

35. The method of claim 24 for receiving and isolating one of said 
2 call signals from among said group of call signals further comprising the 
steps of: 

4 despreading a third fixed length set of call signal samples from said 

sample buffer corresponding to a third path delay time with a second set of 

6 PN sequence data bits from said PN sequence buffer to produce a third 
despread output; 

8 despreading a fourth fixed length set of call signal samples from said 

sample buffer corresponding to a fourth path delay time with said second set 
10 of PN sequence data bits from said PN sequence buffer to produce a fourth 
despread output; 

12 wherein said fourth fixed length set of call signal samples comprises a 

large number of the same call signal samples as said third fixed length set of 

14 call signal samples; 

determining a first call signal strength corresponding to said first 

16 despread output; 

determining a second call signal strength corresponding to said 

18 second despread output- 
determining a third call signal strength corresponding to said third 

20 despread output; 

determining a fourth call signal strength corresponding to said fourth 

22 despread output. 

summing said first call signal strength and said third call signal 

24 strength; and 

summing said second call signal strength and said fourth call signal 

26 strength; 

wherein said first path delay time is the same as said third path delay 
28 time and wherein said second path delay time is the same as said fourth 

path delay time and wherein said first fixed length set of call signal samples 
30 and third fixed length set of call signal samples correspond to a common 

power control group. 
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(57) Abstract: 

FIELD locking devices. SUBSTANCE: 
locking device has frame, including two 
sections separated by window. Installed in 
frame are inserts with central hole for ear 
and channels. Installed in channels are 
spring-loaded locking pins. Plate with 
dowels of different height and shape serves 



as means for control of pins. Dowels press 
cjt locking pins, the r radial recesses arc 
arranged in zone of central opening for ear 
which at this moment is introduced in 
inserts Control plate is retracted, springs 
press out locking pins which enter ear 
grooves. Locking device is closed. EFFECT 
higher efficiency. 8 cl, 7 dwg 
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(72) M3o6peTaTenb: KoHflpaiuoB 5opnc MuxaiijioBMH 



(54) 3AnOPHOE YCTPOMCTBO 

(57) PecpepaT: 

M3o6peTeHne OTHOCMTCfl k 3annpa(omwM 

yCTpoCiCTBaM IA MOXeT 6blTb MCnOJlb30BaHO B 

KaqecTBe HamaflHoro m/im BMCfmero 3aMKa. 
Cyii^HOCTb: 3anopHoe ycTpoiicTBO coflep>KHT 
KapKac, cocTOflinnR M3 flByx ceKU,w\A, 
pa3fleneHHbix okhom. B KapKace yoTaHOBneHbi 
BdaBKM c L^eHTpanbHbiM OTBepcTueM no/; fly>KKy 
n KaHanaiwu. B KaHanax ycTaHOB/ieHbi 
noAnpyxuHeHHbie 3annpaK)w,ne luthc^™. 
CpeAOTBO ynpaB/ieHwa LiiTMc(3TaMM 



npeflCTaBnaeT co6om nnacTMHy co WTbipaMH 

pa3nMMHOM BblCOTbl \A CpOpMbl. LLlTbipW OT)KMMaiOT 

3a™paioLnne njTucfsTbi, v\x paflwanbHbie 
npoTOMKM pasMei^aioTca b 30He ueHTpanbHoro 

OTBepCTMfl nOA Ay>KKy. KOTOpafl B 3T0 BpeMfl 

BBOAMTCfl BO BCTaBKH. nnacTMHa cpeflCTBa 
ynpaBneHnn y6npaeTon, npy>KHHbi OT>KMMaiOT 
3ani/ipaioiHMe niTucjDTbi, KOTopbie 3axoA«T b na3bi 
Ay>KKH. 3anopHoe ycTpoficTBO 3aKpbiTO. 7 
3.n.c)D-nbi, 7 m. 
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(54) LOCKING DEVICE 

(57) Abstract: 

FIELD: locking devices. SUBSTANCE: 
locking device has frame, including two 
sections separated by window. Installed in 
frame are inserts with central hole for ear 
and channels. Installed in channels are 
spring-loaded locking pins. Plate with 
dowels of different height and shape serves 



as means for control of pins. Dowels press 
out locking pins, their radial recesses are 
arranged in zone of central opening for ear 
which at this moment is introduced in 
inserts. Control plate is retracted, springs 
press out locking pins which enter ear 
grooves. Locking device is closed. EFFECT: 
higher efficiency. 8 cl, 7 dwg 



H3o6peTeHne othocwtch k 3annpaioinMM 

yCTpoCiOTBaM H M0>K6T 6blTb M0nOJlb3OBaHO B 

KanecTBe HaKnaflHoro i/ini/i BUCHHero 3awiKa. 

l/l3BecTHO 3anopHoe ycTpotfcTBO, 
coflep>Kainee KapKac, HMeioLflHPi okho nofl 
ABepHbie npoyninHbi m OTBepcTwe nofl fly>KKy, 
npeACTaBnaioLflyio co6ofi CTep>KeHb, Ha 

na3bi, KaHanbi, coo6"LflaioLflnecfi c OTBepcTneM 
noA fly>KKy, 3annpaioLnwii y3en, cocTOfli^nCi no 
MeHbiuePi Mepe M3 flByx noflnpywnHeHHbix 
3anopHbix LUTMCpTOB, ycTaHOBneHHbix b KaHajiax 

0 B03MO>KHOCTbK> 3axofla B na3bi AyJKKM, M 
cpeflCTBO ynpaBJieHHfl LUTHc^TaMM. 

H3BeOTHOe yCTpofiOTBO 
HeBblCOKOM CeKpeTHOCTbK) H HeflOCTaTOMHO 

TexHonornHHO. 

HOBbIM TeXHMHeCKMM pe3ynbTaTOM ABJlfieTCfl 

noBbiweHwe ceKpeTHOCTi/i, ynpoiAeHne coopKM v\ 
noBbiiiieHne TexHonoramnocTH ycTpoiicTBa. 

YKa3aHHbiM TexHMMecKMM pe3y/ibTaT 
AocTuraeTca TeM, mo b 3anopHOM ycTpoPicTBe, 
0OAep>KaiAeM KapKac, i/iMeioinuM okho nofl 
ABepHbie npoyninHbi v\ OTBepcTun nofl fly>KKy, 
npeflCTaBnaioLnyio co6oi/i CTepxeHb, Ha 

npOTMBOnOJlOWHblX KOHL48X KOToporo BbinonHeHbi 

na3N, KaHanbi, coo6~maK)Lni/iecfl c OTBepcTi/ieM 
noA Ay>KKy, 3annpaioiAMM y3en, cocTOfliflHti, no 
MeHbiueCi Mepe M3 flByx noflnpy>KnHeHHbix 
3anopHbix LUTMCpTOB, ycTaHOBneHHbix b KaHanax 

C B03MO>KHOCTbK) 3aXOfla B na3bl Ay>KKH, VI 

opeAOTBO ynpaBreHMfl iiiTucpTaMM, MMeeTca no 
MeHbiuePi Mepe OAHa BCTaBKa, pa3MeifleHHaf] b 
no/ioc™ KapKaca h HMetoLflaa OTBepoTue nofl 
CTep>KeHb fl,y>KKM , coocHoe cooTBeTCTBytoifleMy 
OTBepcTnio KapKaca, KaHanbi nofl WTKicpTbi 
BbinoriHeHbi bo BdaBKe TaKUM o6pa30M, hto 
3anopHbie niTucpTbi B3anMOfletfcTByioT oo 
CTep>KHeM OBoeti ookoboh noBepxHOOTbio, npn 
stom Ka>KflbiW H3 njTMCpTOB wweeT no MeHbwetf 
Mepe OAHy pafluanbHyra npoTOHKy, 
BbinoriHeHHyio c B03Mo>KHocTbK) pa3Meii(eHMfl ee 

B 30He OTBepCTHfl noA OTep>KeHb fly>KKM B 

OTKpbiTOM nono>KeHi/ii/i ycTpoMCTBa. BdaBKa 
3aKpenneHa b Kopnyce nocpeACTBOM nnacTHHbi 

C OTBepCTHflMU, COOCHblMW KaHajiaM, M 

BbinoriHeHa M3 KanpoHa. flywKa BbinonHeHa c 

JlblCKOfi, B3aMMOAeMCTByfOLAeM c 

ycTaHOBneHHbiM b KapKaoe ynopoM. CpeflCTBO 
ynpaBfieHna niTucpTaMM npeflCTaBnaeT co6ofl 

nnaCTMHy CO LLITbipflMH pa3nHHHOW BblCOTbl n 
CjDOpMbl, MO>KeT 6blTb BbinOJIHeHO H3 flByx 

nonoBMH. 3anopHoe ycTpotfcTBO BKnKwaeT b 
ce6a AonoriHnTeribHoe opeACTBO ynpaBneHus 

3anwpaiOIJ4MMM LlJTWCpTaMH. 

Ha cpnr. 1 M3o6pa>KeHO 3anopHoe 
ycTpoMCTBO, npoAOJibHbiu pa3pe3; Ha cpi/ir. 2 - 
pa3pe3 A-A Ha cpur. 1 ; Ha cpur. 3 - pa3pe3 B-B 
Ha cpur. 1; Ha cpwr. 4 - pa3pe3 B-B Ha cpur. 1; 
Ha cpi/ir. 5 - pa3pe3 TT Ha cpur. 1; Ha cpur. 6 
- npoTHBoyroHHoe ycTpoficTBO TpaHcnopTHoro 
opeAOTBa, Bi/ifl cnepeflu; cpur. 7 - to >Ke 
ycTpoficTBO, bma cooKy. 

3anopHoe ycTpoiicTBO BKmonaeT b ce6n 
KapKac 1 , npeACTaBHfliomnCi coooH flBa ceKi4Hn 
2, 3, pa3fleneHHbie Me>Kfly co6ofi okhom 4 b 
oahom M3 coKOBbix CTeHOK KapKaca 1 . B KapKace 
ycTaHOBJieHbi flBe BCTaBKM 5, BbinoriHeHHbie H3 
nonnMepHoro MaTepnana, HanpuMep KanpoHa. 
Bct3bkm 5 MoryT 6biTb BbinonHeHbi H3 MeTaruia, 
nnacTMaccbi nnn apyroro noAXOAflinero Ana 
3tom L^enn MaTepnana. BciaBKa 5 Mower 6biTb 
TonbKO OAHa, Toraa BTopoM KOHei^ AyxKn 8 
ynnpaeTca b TopL(OByio CTeHKy KapKaca 1 nnn 
cpuKcupyeTca b HeM. Ha npoTi/iBonono>KHbix 



60KOBblX CTeHKaX Ka>KAOM M3 BCT3B0K 

BbinonHeHbi KaHanbi 6, a no L^eHTpy - OTBepcTue 
7 Ann Ay>KKn 8, np/i stom och KaHanoB 6 n 
OTBepcTMfl 7 nepneHflMKynflpHbi Me>Kfly co6om. 
KaHanbi b nonepeHHOM ceneHMM MoryT 6biTb 
KBaflpaTOM, np^MoyronbHMKOM, 
MHoroyronbHMKOM nnn OBanoM. B KaHanax 6 
pa3MemeHO 3annpaioLnee cpeflCTBO - npy>KHHbi 9 
m B3anMOAewcTByioiAne c hmmh 3annpaioiAne 
niTMCpTbi 10, nonepeHHoe ce^eHne rarapbix 
cooTBeTCTByeT nonepeHHOMy ceHeHMio KaHanoB 
6. YnoMflHyTafl cpopMa KaHanoB o6ecneMHBaeT 
cpnKcaL(nio 3annpaioiAnx luthcptob 10 b KaHanax 
6 6e3 3anonHMTenbHbix AeTaneii. Ha k3>kaom 
3annpaiomeM LUTUcpTe 10 co CTOpoHbi, 
KOHTaKTupyioL^eM c Ay>KKOM 8, BbinonHeHO no 
paflnanbHOM npoTOHKe 1 1 . BcTaBKM 5 
yAep>KMBaioTCfl b nonocTax ceKL^nn 2, 3 Kopnyca 
npn noMOLi^M nnacTMHbi 12 ccoocHbiMM KaHanaM 
6 OTBepcTMflMH (Ha 45nrypax He noKa3aHN) Ana 
npoxoAa inrbipeti 13 cpeflCTBa ynpaBneHna 
3annpaioLHHMM LiiTn4)TaMM 10 - Kniona 14. 

flna yflep>KaHMfl fly>KKM 8 b Kopnyce 
3anopHoro ycTpoticTBa b otkpntom ero 
coctoahmm Ha Ay>KKe BbinonHeHa nbicKa 15, a b 
KapKace 1 3aKpenneHa lunoHKa - ynop 16. flbicKa 
15 o6ecneMHBaeT AyxKe 8 ycTOMHMBoe 
nono>KeHMe, npeAOTBpamaeT ee BpameHne. Ha 
AyjKKe 8 BbinonHeHbi na3bi 17, b Korapbie b 
3aKpbuoM nono>KeHMM bxoa^t 3annpaioLL(ne 

LUTMCpTbl 10. Ha CB060AHOM KOHL\e pywKM MOXeT 

6biTb BbinonHeHO pucpneHne, MO>i<ei 6biTb 
HaHeceHa HaceHKa unn stot KOHei^ MO>KeT 6biTb 
BbinonHeH nio6oM cpopMbi, yflo6HOM Ann 
yAep>KaHna. 

KniOH 14 npeACTaBnneT co6om nnacTMHy, Ha 
KOTopofi nepneHAHKynapHO k Hed 3aKpenneHbi 

UJTbipH. flnq nOBblliieHMa CeKpeTHOCTM 3TH 
UJTbipH MOryT 6blTb pa3nMHHOM BblCOTbl H 

reoMeTpHHecKoiTi qbopMbi, hto cnyxnT 
CBoeo6pa3HbiM luncfipoM 3anopHoro ycTpoiicTBa. 

Bo3MO>KHbi M0AncpMKaL|nn 3anopHoro 
ycTpoPicTBa, KorAa Ha k3>kaom 3annpaK>LneM 
LUTMCpTe BbinonHeHO no ABe npoTOHKi/i. flna 
OTKpbiBaHMfl TaKoro 3anopHoro ycTpoticTBa 
Heo6xoflMMO Asa Kniona. Oahh 1/13 hmx 
KnioH-MacTep, KOTopbiki OTKpbiBaeT cepnio 
3anopHbix ycTpoficTB. HanpuMep, 

3aBOA-n3roTOBHTenb OTnpaBnaeT cepnio 
KOHTeMHepoB c roTOBO/i npoAyKL4nefi. Ka>KAoe 
3anopHoe ycTpoMCTBO Ha OTAenbHOM 

KOHTeMHepe 3aKpblTO CBOMM KniOHOM, HO 

nonyqaTenb, HanpuMep 6a3a, MO>KeT OTKpbiTb 
cepnio 3anopHbix ycTpoticTB Ha KOHTeiiHepax 

OAHUM IU1I040M. KniOH MO>KHO BbinOnHMTb H3 

AByx nonoBHH, KOTopbie MoryT HaxoflMTbca y 
pa3nnMHbix nioflei^. ripn Hannnnn AByx cko6 18, 
19 c KpKMKaMH 20 n npoyninHaMU 21 3anopHoe 
ycTpoiicTBO MO>KeT BbinonHflTb cpyHKU,nio 
npoTMBoyroHHoro cpeflCTBa. 

YcTpoficTBO pa6oTaeT cneAytoiiiMM o6pa30M. 

flna 3annpaHna 3annpaioiAero ycTpoMCTBa 
npoyiunHbi 21 BCTaBnaioT b okho 4 KapKaca 1, 
ujTbipn 13 Knio^a 14 bboa^t b KaHanbi 6 m 
OT>Ki^MaioT 3annpaK3iflne WTHCp™ 10. 
PaAHanbHaa npoTOHKa 11 Ka>Kfloro 
3annpaioiflero niTucpTa 10 pa3MeiflaeTCfi b 30He 

OTBepCTHa 7 BCT3BKM 5 (T.e. HanpOTMB Ay>KKM 

8), npn stom 3annpaioiAne niTMCpTbi 10 He 
MeinaioT npoxoAy Ay>KKH 8 BHyTpb BCTaBOK 5. 
Knicn 14 y6npai0T, npy>KMHbi 9 OT>KHMaioT 
3annpa(oii^ne niTMCpTbi 10, Korapbie, 
nepeMeiflaacb no KaHany 6 b KpakiHee 
nono>KeHMe, bxoaat b na3N 17 ay>kkw 8. 
3anopHoe ycTpowcTBO 3aKpbira. flnn 



6jiokhpobkh pyna h rapM03a TpaHcnopTHoro 
opeflOTBa CKOObi 18, 19 KpioHKaMH 20 HafleBaioT 
oflHy Ha pyiib, flpyryic Ha neAanb. 3aTeM fly)KKy 
8 3anopHoro ycTpowcTBa BCTaBnaioT b 
npoyiuMHbi 21 h 3anopHoe ycTpoficTBO 
3ahcpbiBaeTCfl. B 3aBHcnMoc™ ot paccTonHMn 
Me>Kfly pyneM n neAanbio ycTpoticTBO HafleBawT 
Ha Ty nnn MHyio npoyiiiMHy. 

B 3anopHOM ycTpoficTBe Ay>KKa 
npeACTaB^aeT co6om np^MOM dep>KeHb m 
pacnonaraeTca b Tene 3aMKa, M3 KOToporo 
BbiGTynaeT HeoojibiuoH ynacTOK. [~lpu TaKOM 
pacnono>KeHHn k ay>KKe n ABepHbiM npoyiunHaM 
npaKTMHecKM HeB03MO>KHO noAo6paTbca, hto 
3aTpyflHneT B3noM 3aMKa. 

Ha oahom H3 noBepxHOCTew Ay>KKH 
BbinonHeHa nbicKa, B3anMOAeticTBy(oiAafi co 
LiinoHKOM b KapKace, KOTopaa npenaTCTByeT 
BbiBOAy BToporo KOHU,a fly>KKM M3 Kopnyca 
3anopHoro ycTpoficTBa. 

OTBepcTue nofl Ay>KKy pacnonoweHO c6oKy, 
hto 3aTpyAHfieT nonaAaHne BnarH BHyTpb 
3anopHoro ycTpowcTBa. 

3anopHoe ycTpoPicTBO 

MHOrOCjDyHKL^MOHajlbHO! npH He3HaMHTeribHblX 

n3MeHeHnax b KOHCTpyKL4nn ero mo>kho 

HCnOJlb30BaTb K3K Bp63HOM 38MOK, 3aflBM>KKy \A 

npoTHBoyroHHoe yorpoiicTBO Ana 6noKi/ipoBKH 
pyneBoro ynpaBneHun n neflanefi TpaHcnopTHbix 
cpeACTB. 

3anopHoe ycTpoticTBO naKOHi/NHO no qbopMe, 
Ha ero pobho& Hapy>KHofl noBepxHOCTM, 
3aKpbiBaioiAePi ABepHbie npoywHHbi, mo>kho 
BbinonHi/iTb o6-beMHoe i/inu nnocKOCTHoe 
M3o6pa>KeHne w rarfla 3anopHoe ycTpoficTBO 

BbinonHeHne BCTaBOK 1/13 nonHMepHoro 
MaTepwana wcKmonaeT onepau,wio CMa3KH 
3annpat0L4MX wthcptob n KaHanoB. 

KoHCTpyKU,Mfl 3aMKa TexHonorMHHa, TaK ksk 
Boe TpM fleTa;in 3aMKa - KapKao, BCTaBKH, 
nnacTMHa - mo>kho i/i3roTOBHTb jwbeM m 

LUTaMnOBKOCl, a fly)KKy M WTbipH OTpy6"MTb H3 

Kann6poBaHHoro npyTKa. flna H3roTOBneHna 

3aMKa Heo6XOAHMO MHHUManbHOe KOflUHeCTBO 

onepai^nPi MexaHMHecKoPi oopaooTKH 
cjDpe3epoBaHne na30B m /iuckm Ha ay>KKe m 
CBepneHHe npoToneK Ha 3annpaK)Lnnx WTHCpTax. 
Bee 3to o6ycnoBnnBaeT HM3Kyio ceoecTOUMOCTb 
3anopHoro ycTpoficTBa npH MaccoBOM 

npOM3BOACTBe. 

3anopHoe ycTpoticTBO oonaAaeT 

nOBblLUeHHOfi CeKpeTHOCTbK), T3K K3K B03MO)KHO 

npaKTMHecKM HeorpaHuneHHoe mmcjio 

KOMO~HHaU,Hil COHeTaHMM BblCOT LUTbipetf KJllOHa H 

hx cpopMbi. Eojiee Toro kjikdm mo>kho BbinoxiHMTb 
H3 AByx nonoBMH. flnsi oonbLuefi HaAextHoc™ 

3TM flBe nOJIOBMHbl MOryT HaXOflHTbCfl B 

pa3nnMHbix MecTax 1/inn y pa3nnHHbix moAeii. 



ripn Hann4nw Ha Ka>KAOM 3annpai0L4eM WTwepTe 
no ABe npoTOHKH n HannnuM AByx KnioHeti aha 
Ka^floro 3aMKa bo3mo>kho OTKpbiTb oahmm 

KTIIOHOM (TaK Ha3blBaeMblM KJlKMOM-MaCTepOM) 

HecKoribKO 33MKOB, HanpMMep napTHic 

KOHTeMHepOB MTIM HeCKOJlbKO noMeii^eHMM 

OAHoro CKnaAa. 

(topMyna M3o6peTeHnn: 

1. 3AnOPHOE yCTPCMCTBO, 

coAep^au^ee KapKac, MMeioi^MM okho moa 
ABepHbie npoyiiiHHbi m OTBepcTue moa Ay>KKy, 
npeACTaBnaioLAyio co6ofi CTepxeHb, Ha 

npOTMBOnonO>KHblX KOHL43X KOTOpOTO BbinOJlHeHbl 

nasbi, KaHanbi, ooo6maioLL(Mecfl c OTBepoTMeM 
noA Ay>KKy, 3annpaioLL(nti y3en, cocjoj\\i\\a\a no 
NieHbweM Mepe H3 AByx noAnpy>KMHeHHbix 
3anopHbix ujtm43tob, ycTaHOBJieHHbix b KaHa/iax 

cpeAOTBO ynpaBneHun iiiTucpTaMH, 
OTnumaioL^eeca TeM, hto oho CHa6>KeHO no 
MeHbLuefi Mepe oahom BCTaBKOM, pa3Mei^eHHOki 
b nonocTH Kapraca h HMeioLneM OTBepcTue noA 
dep>KeHb Ay*KH, coocHoe COOTBeTCTByfOIHeMy 
OTBepcTMio KapKaca, KaHanbi noA niTucfjTbi 
BbinoriHeHbi b BCTaBKe TaK, mto 3anopHbie 

LUTMCpTbl B3aHMOAe£lCTByiOT CO CTep>KHeM CBOeM 
60KOBOM noBepxHOCTbio, npH STOM KaXAbIM M3 
iiiTMCpTOB MMeeT no MeHbLuen Mepe OAHy 
paAHaribHyio npoTOMKy, BbinoriHeHHyio c 
B03MO>KHOCTbio pa3MemeHHfl ee b 30He 
OTBepcTMR noA CTepxeHb pyxm b otkpwtom 
nono)KeHMM ycTpoticTBa. 

2 ycTpo^cTBO no n 1 OTnuMaioL^eecfl TeM, 

HTO CpeACTBO ynpaBfieHHH LUTHCflTaMH 

npeflCTaBnneT co6ofi nnacTHHy co LUTbipaMH. 

3. YcTpoi^CTBO no n.1, OTnunaioL^eeofl TeM, 
hto BCTaBKa 3aKpenneHa b KapKace 
nocpeflCTBOM pacnono>KeHHofi 
nepneHAMKyjisipHO BCTaBKe m coeflMHeHHoi^ c 
6oKOBbiMM CTeHKaMH KapKaca nnacTMHbi c 
OTBepcTMAMH, coocHbiMH KaHanaM BCTSBKM noA 
WTOCpTbi, Ana npoxofla niTbipeR cpeflCTBa 
ynpaBneHMfi. 

4. YcTpo^CTBO no nn.1 m 3, OTTiHHaioi^eeca 
TeM, hto BCTaBKM BbinoriHeHbi n3 noriMMepHoro 
MaTepnana, HanpuMep KanpoHa. 

5. YcTpoticTBO no n,2, OTriHHaioi^eecfl TeM, 

HTO UTbipH BbinOJlHeHbl pa3riWHHOM BblCOTbl. 

6. ycTpo/icTBO no n,2, OTn/inaioi^eecfl TeM, 
hto LUTbipw BbinoriHeHbi pa3riHHHoii 
reoMeTpnnecKow cpopMbi. 

7. ycTpoifcTBO no n.2, omHHaiou^eecfl TeM, 
hto nnacTHHa cpeflCTBa ynpaBneHMfl BbinonHeHa 

COCTaBHOM M3 AByX nOnOBMH C B03MO>KHOCTblO 

pa3"beMa. 

8. ycTpoticTBO no n.1, omHHaioL^eecsi TeM, 
hto oho CHa6weHO flononHHTenbHbiM cpeflCTBOM 
ynpaBneHMfl LUTnqbTaMH. 
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M3o6peTeHne 
penieTKaM. 

AHTeHHbie pewe™ coAepwaT i 
aHTeHH Ana nepefla^n paflnoMacTOTHbix 
cwmanoB no oecnpoBOAHbiM nnHWSM CBa3w. 
3KcnryaTaL^noHHbie xapaKTepucTMKi/i aHTeHHbix 
penieTOK Bbiiue 3KcnnyaTau,noHHbix 
xapaKTepucTHK oahow amem-ibi, TaK KaK ohm 
o6ecneMMBaioT ny^wyio fluarpaMMy 
HanpaBneHHOCTH ana 30Hbi o6cny>KMBaHMH. 

Ho Aa>Ke npn ynymueHHW fluarpaMMbi 
HanpaBneHHOCTM 3a c-ieT ncnonb30BaHMfl 
ameHHOM pemeTKM onrHanbi, nepeflaBaeMbie 
Me>Kfly cpeflCTBaMM paflnooBfl3n, noABepweHbi 
B03fleMCTBMio noiwex. CTpoeHUfl, 

B03BblllieHHOCTH M flpyrMe 06"beKTbl Bbl3blBaiOT 

MHoronyHeBoe pacnpocTpaHeHne BonH, a 

OpeAOTBa CBA3H M MCTOHHMKM SHGprMM 

nopo>KAaioT LuyM, 4to npuBOAUT k own6"KaM b 
cumanax, nepeflaBaeMbix Me>Kfly cpeflCTBaMU 

CBH3M. 

flna yMeHbiueHUfl TaKnx olum6ok 6binn 
pa3pa6oTaHbi TexHonori/ii/i, HanpaBneHHbie Ha 
onTHMH3aL^K) TpaKTa paanonpneMa b cpeacTBe 
CBA3M, ncnonb3yK)ineM aHTeHHyio peiueTKy. 
nyTeM M3M6HeHns BeooBoro KoscpcpML^neHTa 
cumanoB, npuHATbix Ka>KflOM OTflenbHOM 
ameHHOM pewe™, mo>kho M3MeH^Tb 
fluarpaMMy HanpaBneHHOCTM aHTeHHbi ppn 
ynymueHMfl pafluonpneMa cumanoB c 
onpefleneHHoro HanpaBneHMH urn ooecneMeHwa 
KOM6nHaL4MM MHoronyneBbix CMmanoB, He 
Bbi3biBaK5ii^eM nx ocna6/ieHMfl. B stiax 
TexHonornfix BecoBbie KoacfjcpMLiMeHTbi CMrHanoB 
aHTeHHOM peiueTKM KoppeKTi/ipyioTCfl c ue/ibK) 
nonyneHUfl MaKCMManbHoro Koscpcpwi^ueHTa 
ycwieHHfl Ha TpaKTe paflnonpneMa ? a™ nero 
nonorb3yeTOfl MSMepeHne cnmaria Ha Bbixoae 
paflnonpneMHMKa. Ho BecoBbie K03cpcpMu,MeHTbi, 
nonyHeHHbie atis TpaKTa paflnonpueivia, He 
o6ecneHMBaioT onTi/iManbHbie BecoBbie 
K03c|3c|Dni4neHTbi flnfl TpaKTa paAnonepeflaHM. 

CneAOBaTenbHO, cyw,ecTByeT noTpe6HOCTb b 
nonyneHMM ynyHiueHHbix BecoBbix 

K03cpcpML(i/ieHTOB aHTeHHOM pewe™ Ana 
paflnonepeflaTHUKa. 

CpeACTBO CBH3W BKJ1K)HaeT cxeMbi BeCOBOM 

o6pa6oTKH cumanoB, BKnioMeHHbie Me>KAy 
aHTeHHaivin aHTeHHOM peiueTKM n 
paAnonepeAaTHUKOM. K cxeMaM BecoBOM 
oopaoo™ cumanoB noAKJiKweH KOHTponnep, 
KOTopbiM AaeT KOMaHAy nepeAaTHHKy 
nepeAaBaTb onopHbitf cumar nepe3 no 
MeHbiuefi Mepe OAHy W3 aHTeHH w KoppeKTupyeT 

BeCOBOM K03CpCpMI4MeHT, CBH3aHHblM C yKa3aHHOM 

no MeHbiueM Mepe oahom M3 aHTeHH Ha 

OCHOBaHMM BeCOBOM tfHCpOpMai^HH, npMHflTOM OT 

Apyroro cpeACTBa cba3h, 3a cneT 4ero TpaKT 
paAHonepeAanu mo>kho M3MeHflTb b 
COOTBeTCTBMM c onopHbiM cwmanoM, 
nepeAaHHbiM 4epe3 yKa3aHHyio no MeHbiuetf 
Mepe oflHy aHTeHHy. 

flpyroM BapnaHT ocywecTBneHHa 
M3o6peTeHna BKmoMaeT b ce6q npueMHoe 
cpeACTBO CBA3M, npHHHMaiowee CHman, 
nepeAaBaeMbiti Mepe3 Ka>KAyK) H3 HecraribKux 
aHTeHH b nepeflaioLAeM cpeACTBe cba3h. CxeMbi 
BbNMonnioT no MeHbwew Mepe oamh BecoBOki 
KoscpcpML^neHT pfw\ TpaKTa paflnonepeAaHM 
Apyroro cpeACTBa cb^3m m onopHoro cumana, 
npuHAToro ra>KflOM aHTeHHOM. YKa3aHHbiM no 

MeHbLLiefi Mepe OAHH BeCOBOM K03C(DCpHL(UeHT 

nepeAaeTCH Ha flpyroe cpeflCTBO cbh3m. 

npeAno)KeHbi TaioKe cnoco6 

cpyHKL(noHMpoBaHHfl nepeAaioiAero cpeACTBa 



CB33M n cnoco6 c{)yHKi4MOHnpoBaHi«i npMeMHoro 
cpeACTBa cba3m. 

B AaTibHeMiiieM M3o6peTeHne noscHSReTcs 
onucaHneM npnMepoB ero BonnoLAeHHfi co 
ccbiriKaMM Ha npunaraeMbie ^epTexw, b 4ncne 

KOTOpblX 

dpv\r. 1 M3o6pa>KaeT CTpyKTypHyio cxeMy 
cucTeMbi paAnocBA3M, BKnioHaioi^yio cpeACTBO 
paAnocBfi3H c am-eHHofi peiiieTKoR, 

cpnr. 2 - crpyKTypHyio cxeMy, aHanornHHyio 
cxeiwe Ha cpwr. 1, ho c 6onee AeTanbHoti 
MnniocTpaLiMeM cxeM BecoBoW o6pa6oTKn 
cumanoB ppn TpaKTa paAnonepeAann, 
M3o6pa>KeHHoro Ha cpur. 1 , 

cpi/ir. 3 - anropnTM BbinoiiHeHnfl cnoco6a 
perynnpoBKH ycuneHMfl Ha TpaKTe 
paAnonepeAann b cpeACTBe paAMOCBfl3n. 
MMeiomeM aHTeHHyio peiueTKy, 

cpur. 4 - anropnTM BbinoriHeHnfi cnocoGa 
perynnpoBKH ycuneHMfl Ha TpaKTe 
paAnonepeAann b cpeACTBe paAMOCBfi3n, 
MMeiomeM aHTeHHyio peiueTKy, 

dpm. 5 - anropnTM, unrnocTpupyioinHM 
cnoco6 pa6oTbi cpeACTBa paAH0CBA3n, 
HaxoAflinerocfl Ha cbash co cpeACTBOM 

paAHOCBH3H, KOTOpOe pa60TaeT B COOTBeTCTBMH 

cpur. 6 - AnarpaMMy noTOKa cumanoB, 
nepeAaBaeMbix MexAy cpeACTBaMH 

paAnocBflsn, 

cpur. 7 - CTpyKTypHy io cxeMy, 
unniocTpupyioLiiyio cucTeMy cba3h, 
BKnioHaioLAyio ABa cpeACTBa paAnocBasn c 



cpur. 8 - CTpyKTypHyio cxeMy KOHTponnepa, 
npeAHa3HaMeHHoro Ann ncnoribsoBaHMfi b 
cpeACTBe paflnocBfl3u, MMeiomeM KoppeKTop Ha 
TpaKTe paAMonpneMa, 

cpur. 9 - CTpyKTypHyio cxeMy, 
unniocTpupyioinyio anTepHaTMBHbiti KOHTponnep, 
npeAHa3HaMeHHbii^ atis ncnonb30BaHHfi b 
cpeACTBe paAnocB33n, MMeiomeM KoppeKTop Ha 
TpaKTe paAMonpneMa, 

cpur. 10 unniocTpupyeT pa6oTy cucTeMbi, 
M3o6pa>KeHHOM Ha cpur. 8, c HeTbipbMfl 
nepeAaioiAMMH aHTeHHaMM no cpaBHeHMio c 
cucTeMOM CTaHflapTa GSM, He coAep>Kai4e(i 
aHTeHHOki peiueTKM, 

cpnr. 11 MnmocTpupyeT cnoco6 pa60Tbi 
KOHTponnepa, M3o6pa>KeHHoro Ha cpur. 9, no 
cpaBHeHMio c KOHTponnepoM, M3o6paweHHbiM Ha 
cpur. 8, 

cpur. 12 - flnarpaMMy noTOKa cumanoB, 
wnniocTpupyioiAyio onopHbiii cuman npM 
ncnonb30BaHMM KoppeKTopa Ha TpaKTe 
paAMonpneMa. 

CucTeMa paAnocBA3M 100 (cpur. 1) BKnioHaeT 
b ce6fl cpeACTBO paAnocB33n 101 m cpeACTBO 
paAMOCBA3M 102, KOTopbie ocymecTBnnioT cBfi3b 
no KaHany CBfi3M 104. CpeACTBOM paAnocB33n 

101 MO>KeT cny>KMTb paAnoMOAeM 
(MOAyn^Top/AeMOAyn^Top), coTOBbiw 
paflMOTenecpoH, 6ecnpoBOAHbiM paAMOTenecpoH, 
cpeACTBO ABycTopoHHeii paAMOCB^3M, neiiA>Kep, 
6a30Baa paAnocTaHi4na nnn nio6oe MHoe 
cpeACTBO paAnocB^3M. CpeACTBOM paAMOCB^3n 

102 HBnsieTCH cpeACTBO CBS13M, AononHMTenbHoe 
k cpeACTBy cba3m 101, Tame KaK paAnoMOAeM 
(MOAynnTop/AeMOAynnTop), coTOBbifi 
paAMOTenecpoH, 6ecnpoBOAHbiM paAMOTenecpoH, 
cpeACTBO ABycrapoHHeM paAMOCBfi3M, netiA>Kep, 
6a30Baa paAHOCTaHi^na nnn nio6oe HHoe 
cpeACTBO paflnocBfi3n. B KOHTeKCTe flaHHOM 
3anBKH noHHTue "cpeACTBO paAMOCBa3M" 
othocmtch k moooMy H3 nepenncneHHbix 
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KaHanoM CBA3M 104 flBnneTcn 
6ecnpoBOflHafl r 
MoweT noflBepraTbca MHoronyneBOMy 
pacnpocTpaHeHMio. CneflOBaTenbHO, KaHanbi P1 
n P2 npeACTaBnnioT flBa TpaKTa cumanoB 
Me>Kfly nepBOM amem-iow 106 cpeflCTBa CB83H 

102 M aHTeHHOM 108 CpeflCTBa CBH3KI 101. 

KaHanbi cba3h P3 h P4 npoxoflflT Me>KAy 
ameHHOM 110 n amem-ioti 108. KaHa/ibi cbh3h 
P5 n P6 npoxofl^T Me>Kfly ameHHOM 112 i/i 
ameHHOM 108. ripn stom noflpa3yMeBaeTcn, mto 
peanbHoe Hwcno KaHanoB cbs3m Me>Kfly nio6oii 
M3 ameHH 106, 110 n 112 v\ aHTeHHoPt 108 
MO>KeT 6biTb 6onbLue v\nv\ MeHbiue p,Byx. 

CpeAOTBO CBA3H 101 BKJIKDHaeT 

paflnonepeAamnK 116 w paflnonpneMHUK 118, 
noflKnKweHHbie k aHTeHHe 108. 
PaAHonepeflaTMMK 116 n paAnonpneMHHK 118 
ynpaBJiflfOTca KOHTponnepoM 120. 
PaAHonepeflaTMMK 116 peani«0BaH c 
ncnojib30BaHneM riK)6oro cepufiHO 

BbinycKaeMoro paAnonepeflamnKa, npuroflHoro 
Ann ocyLAecTBjieHMfi 6ecnpoBOAHOM cba3h. 
PaAHonpneMHMK 118 peanw30BaH o 
ncnorb30BaHneM moooro cepufiHO 

BbinycKaeMoro paAwonpweMHHKa, npwroAHoro 
Ann ocyiAecTB^eHun 6ecnpoBOAHoti cba3h. 
KoHTponnep 120 peann30BaH c 
ncnonb30BaHneM MUKponpoL4eccopa 1 
L^cfpoBoro npoL^eccopa cumanoB (MI1C), 
nporpaMMnpyeMoro jiornnecKoro ycTpoticTBa 
(liny) nnn t. n. PaAnonepeAamMK 116 n 
paAnonpneiviHMK 118 noAKmcweHbi k aHTeHHe 
108 Ana paAMonepeAaMU \a paAMonpneMa 
cumanoB nepe3 am-eHHy. 

CpeACTBo paflnocBfl3n 102 BKnionaeT b ce6a 
paAnonepeAaTMHK 122, paanonpneiviHUK 124 w 
KoHTponnep 126. KoHTponnep 126 MCMfflT 6biTb 
peani/i30BaH c ucnonb30BaHneM 

Mnnponpcmeccopa, L^cppoBoro npoueccopa 
curHanoB, nporpaMMMpyeMoro nomnecKoro 
ycTpoPicTBa, BbNuonnTenbHow MawuHbi unn T.n. 
KoHTponnep 126 ynpaBnaeT pa6oTotf 
paflnonepeflaTHHKa 122 u pa,qnonpneMHHKa 124. 
PaAnonepeflaTMMK 122 peann30BaH c 
ncnoiib30BaHueM mooora cepuPiHO 

BbinycKaeMoro paAwonepeAaTHHKa, npuroAHoro 
Ann ocyLMecTBJieHHfl oecnpoBOAHotf cbswh. 
PaAnonpneMHMK 124 peann30BaH o 
ncnoiib30BaHneM moooro cepuMHO 

BbinycKaeMoro paAnonpneMHUKa, npuroAHoro 
Ann ocymecTBneHwn 6ecnpoBOAHoPi cbswh. 

Bnxoa paAnonepeAaT^HKa 122 noAKmoneH k 
cxeMaM 131, 133 n 135 BecoBotf oopaooTKM 
cumanoB Ha TpaKTe paAnonepeAanu. Ka>KAan 
cxeMa BecoBofi o6pa6oTKM cumanoB Ha TpaKTe 
paAHonepeAaMM b cboio onepeAb noAKmoneHa k 
cooTBeTCTByioLi^eM aHTeHHe 106, 110 n 112 
Mepe3 cxeMy 113 aHTeHHoro nepeKmoHaTena. 
CxeMbi BecoBow oopaoo™ cumanoB Ha TpaKTe 
paAnonepeAaMM B3BewnBaK>T cumanbi Ha 
BbixoAe nepeAaTHMKa b cooTBeTCTBUM c 
ynpaBnnioL^HM CHmanoM, npwHSTbiM ot 
KOHTponnepa 126. BbixoAHofi cwman 
nepeAaTHMKa MoxeT noAaBaTbcn Ha cxeMbi 131, 
133 w 135 BecoBoti o6pa6~OTKi/i cumanoB Ha 
TpaKTe paAnonepeAaHM nepe3 

cooTBeTCTByioi^ne npoBOAHUKH, TaK hto Ka>KAan 
ynoMSHyTan cxeMa npMHMMaeT 
cooTBeTCTByioLnnfi cuman, nnn nepe3 o6lhhm 
npOBOAHHK, TaK hto Bee cxeMbi secoBotf 
o6pa6oTKn cumanoB Ha TpaKTe paAnonepeAann 

npMHHMaiOT OflHH H TOT >Ke curHan. 

Bxoa paAnonpneMHUKa 124 noAKniweH k 



BbixoAy cxeM 150, 152 
o6pa6oTKn cumanoB Ha TpaKTe paAnonpi/ieiwa. 
Ka>KAan M3 cxeM BecoBOM o6pa6oTKH Ha TpaKTe 
paAnonpneMa npnHUMaeT cooTBeTCTByioi^nti 
cuman ot cooTBeTCTByioLneM aHTeHHbi 106, 110 
m 112, BBeAeHHbiM 4epe3 cxeMy 113 aHTeHHoro 
nepeKnioMaTenn. 

Cxer/ia 113 aHTeHHoro nepennioHaTenn 
MO>KeT 6biTb peann30BaHa c ncnonb30BaHneM 
nio6oro noAXOAflLAero AynneKCHoro ycTpoMCTBa, 
nepeKnioHaioL^eti cxeMbi, cjDnnbTpa nnn t. n. 
CxeMa 113 aHTeHHoro nepeKnic-iaTe™ 
coeAMHneT aHTeHHbi c TpaKTOM paAHonepeAa^n 
mjim paflnonpneMa Ann o6ecneHeHnn 
AynneKCHoro nnn nonyAynneKCHoro pe>KHMa 
pa6oTbi. 

CxeMbi 131, 133 h 135 BecoBOM o6pa6oTKH 
cumanoB Ha TpaKTe paAnonepeAa^n 6onee 
AeTanbHO nso6pa>KeHbi Ha cpur. 2. CxeMa 131 
BecoBoti o6pa6oTKM curHanoB Ha TpaKTe 
paAHonepeAaHH BKnioMaeT b ce6n cxeMy 230 
cpa30Boro CABnra m ycunnTenb 236 c 
perynnpyeMbiM ycuneHneM. CxeMa 133 BecoBofi 
o6pa6oTKn cumanoB Ha TpaKTe paAnonepeAann 
BKnioHaeT b ce6n cxeMy 232 cf)a30Boro CABnra n 
ycMJiMTenb 238 c perynnpyeMbiM ycuneHneM. 
CxeMa 135 BecoBoti o6pa6oTKH cumanoB Ha 
TpaKTe paAnonepeAaMU BKnioMaeT b ce6n cxeMy 
234 cpasoBoro CABura n ycunHTenb 240 c 
perynnpyeMbiM ycnneHneM. YcunnTenb c 
perynnpyeMbiM ycuneHneM mo>kho 3aMeHHTb Ha 
ycnnnTenb c nocTonHHbiM ycuneHneM, ecnn npn 
B3 Bem HBaHMM Tpe6yeTCfl n3MeHATb TonbKO cpa3y 
cumana. Kawan H3 cxeM 230, 232 m 234 
cpasoBoro CABura ynpaBnneTcn h 

HTO aHTeHHbi MMeiOT Ha BXOAe h 

cpasoBbie cumanbi. Kax<Abifi ycnnnTerib 
ynpaBnneTcn He3aBncnMO KOHTponnepoM 126. 
Cnei^nanncTaM M3BecTHbi v\ Apyrne cpeACTBa 
perynnpoBKH ycuneHnn v\ a>a3bi ci/imanoB. 
HanpuMep, mojkho perynnpoBaTb ypoBeHb 
cumana b L(ncppoBOM npoi^eccope cumanoB noA 
ynpaBneHneM nporpaMMHbix cpeACTB n 
BbiBOAHTb cuman nepe3 ycunnTenb c 

nOCTOSHHbIM yCHTlSHHSM. 

Ka>KAbiii ycunnTenb 236, 238 n 240 c 
perynnpyeMbiM ycuneHHeM n36npaTenbHO 
noAKnioHeH Mepe3 cooTBeTCTByioinnn 
nepeKnioHaTenb 250, 252 v\ 254 k 
cooTBeTCTByioi^en aHTeHHe 106, 110 n 112. 
nepeKnioHaTenn noAKmoneHbi k KOHTponnepy 
126 Anfi paAnonpneMa ot Hero ci/imana 
MHAHKaLiMM nepeAann/npneMa. B pe>KHMe 
paAnonepeAann nepeKnioMaTenn BKmoneHbi, KaK 
noKa3aHO Ha cpur. 2. B pe>KHMe paAnonpneMa 
aHTeHHbi 106, 110 h 112 noAKnioHeHbi k cxeMaM 
150, 152 m 154 BecoBoii o6pa6oTKH curHanoB. 

Ka>KAa5i cxeMa 150, 152 n 154 BecoBOM 
o6pa6oTKH curHanoB npuHMMaeT ynpaBnnioiAUM 
CHman ot KOHTponnepa 126 n Ka)KAan 
ynpaBnneTcn mm OTAenbHO. CurHanbi c BbixoAa 
cxeM 150, 152 n 154 BecoBOM o6pa6oTKH 
cumanoB noAaioTcn Ha bxoa npneMHMKa 124. 
KoHTponnep 126 KoppeKTupyeT BecoBbie 

K03C}3ttlMl4^eHTbl W4, W5 H W6 B COOTBeTCTBMM C 

M3BecTHbiMH anropnTMaMM. B o6iAeM, 
KoHTponnep 126 KoppeKTupyeT Ka>Kflbifi H3 
K03c}5a>Mi4neHTOB W4, W5 m W6 Ha ocHOBaHnn 
BbixoAHoro cumana 124, HTo6bi 
onTHMH3npoBaTb KanecTBO cumana 
paAnonpneMa. TpaKT paAnonpneMa cumana 
o6biMHO onTHMH3npyeTcn nyTeM o6ecneHeHnn 
MaKcnManbHOM npuHSTOM BennHMHbi nnn 
moluhocth, nnn nyTeM o6ecneHeHnn 
MaKcnManbHofi oi^eHKM OTHOiueHun none3Horo 
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KoHTpojinep 126 Bbipa6aTbiBaeT cpa30Bbie 
cwmanbi Ann cxeM 230 232 h 234 cpa30Boro 
CABura n 3aflaeT KoscpcpML^ueHT ycujieHun 
ycunuTenew 236, 238 n 240 c perynnpyeMbiM 
yonneHneM b cooTBeTCTBMM o 3apaHee 
onpefleneHHbiMn 3HaHeHunMM, xpaHniAUMMcn b 
naMflTM 160. npuBefleHHbie Ta6nnL4bi 1 n 2 nni>i 
"KOflOBbin cjioBapb" coflep>KaT BecoBbie 
K03cj3cj3ML^MeHTbi Ann TpaKTOB paAuonepeAann, 
BKnmaioiAMX Tpn aHTeHHbi 106, 110 u 112. B 
hmx npuBeaeHbi K03cpcpHLineHT yonneHnn h cpa3a 

BMeCTe C SKBHBaneHTHblM KOMniieKCHblM 

npeflCTaBneHneM. B stmx npuMepax 

a=1/ ygi ay = 1/y^ l~lpn 16 BeKTopax naMnTb 

160 xpaHMT cooTBeTCTByioiAMe 3HaMeHnn Ann 
Tpex aHTeHH, npn stom mhaskc hjim HOMep 
BeKTopa HaxoAHTcn b neBOM CTon6~L(e, a 
BecoBbie KoscpcpML^neHTbi W1, W2 n W3 Ann 
Tpex cxeM 131, 133 m 135 BecoBofi o6pa6oTKM 
cumanoB - b Apyrux CTon6"L(ax. 

B Ta6nnL(e 1 npeACTaBneHbi TOJibKO 
cpa30Bbie OABuru. 3to 3Ham/iT, hto cpa3a 
nepeAaBaeMoro cwmana 6yAeT 

KoppeKTupoBaTbcn, a KoscpcpML^eHT ycuneHnq 
ycunnTenefi 236, 238 i/i 240 c peryni/ipyen/ibiM 
yonneHneM He 6yAei\ flnn peanw3au,MW 

L^MCppOBOti KOppeKTHpOBKM Cpa3bl KOMnneKCHblM 

u,McppoBOH rpynnoBow ci/iman yMHOKaeTcn Ha 
npuBeAeHHbie Bbiiue KOMnneKCHbie HMcna. 
nocKoribKy KoriMHecTBO UMeioiAnxcq BeKTopoB 
paBHO 2 4 , TpeoyeTcn neTbipe pa3pnAa, htooh 
npMCBOMTb BeKTopy MHAeKC. Moxho 
ncnorb30BaTb Ta6rni^bi 3HaHeHMM, MMewiAMe 
6onbiunM o6T=eM. B npuBeAeHHofi Ta6nMU,e 2 
coflepwkiTCH 31 BecoBan KOM6nHaL(nn. 

B 3T0M Taeniae ^ _ 1/ yg l h 

KOppeKTHpyiOTCS KBK K03CpCpMU,MeHT yCMfieHMfl, 

T3K n cpa3a, npuHeM TpaKT paAnonepeflann Ha 
HeKOTopbie aHTeHHbi MHorAa nonHOCTbio 
onoKMpyeTcn, ecnM 3HaneHMn KoscpcpMi^eHTa 
yonneHMfl paBHbi O. flnn o6o3HaHeHMn MHAeKca 
BeKTopa TpeoyeTcn 5 pa3pnAOB (2 5 pa3Hbix 
BeKTopoB). Ta6nwu,bi npeACTaBneHbi 
MCKriHDHMTeribHO Ann npMMepa m He MoryT 

MCTOJ1 KOBbl BaTbCfl B OrpaHHHHTejlbHOM CMbicne. 

Momho npeAycMOTpeTb Ta6nnL^bi APyroro 
o6"beMa mtim APyrne Taonnii,bi c TaKWM «e 
KonnnecTBOM sneMeHTOB. 

Ka>KAoe 3Ha4eHue KoscpcpMU,weHTa ycwneHMn 
n cpa3bi oCeone'-inBaeT pa3Hyio AnarpaMMy 
HanpaBfieHHOCTM aHTeHHbi. M3MeHnn 
K03cpc(3ML4MeHTbi ycnneHMn ycnnuTenn c 
perynnpyeMbiM ycuneHneM i/i cpa3bi, mo>kho 
M3MeHflTb AnarpaMMy HanpaBneHHOc™ 
aHTeHHbi. 3a cneT M3MeHeHwn AuarpaMMbi 
HanpaBfieHHOCTM aHTeHHbi aHTeHHan peweTKa 
CMOxeT yny^LUHTb paGoHMe xapaKTepucTMKH 
yAaneHHbix cpeACTB cba3h, TeppnTopuanbHO 
pa3HeceHHbix no 30He o6cny>KMBaHMn 6a30Botf 
CTaHL(nn, mjim yryHLUMTb pacnono>KeHMe 
yAaneHHoro cpeACTBa CBn3M ppn 
ocymecTBneHUfl cba3h c 6a30BOM CTaHi4neti. 

flna ny^iiiero noHMMaHna npnHL(nna 
M3o6peTeHna noflCHMM cyiAHOCTb pa6oTbi, 
KOTopan 3aKnioHaeTCfl b cjieAytomeM. 

KoHTpojinep 126 3aAaeT BecoBbie 
KoacpqbML^neHTbi W1, W2 n W3 Ann TpaKTa 
paAnonepeAanu Ha ocHOBaHun 3apaHee 
ycTaHOBneHHbix 3HaMeHHM nocne 

nepBOHa'-ianbHoro ycTaHOBneHna CBn3M co 
cpeACTBOM CBH3M 101, KaK noKa3aHO b 6noKe 
300 (cjDur. 3). nepBOHanajibHUMM BecoBbiMM 



K03(fc(DMi4neHTaMH MoryT 6biTb, HanpMMep, 
nocneAHne BecoBbie K03c|3cpML4neHTbi W1, W2 n 
W3 H3 npeAbiAyiAen CBS3H, mtih TaioKe MoryT 

6blTb BeCOBbie K03C}jC(3ML^HeHTbl, 

cooTBeTCTByioiAne AnarpaMMe HanpaBfieHHOCTM 

CCaMOM lUHpOKOti 30HOM OOCfiy>KHBaHHfl, HflM >Ke 
B Ka^eCTBe MCXOAHblX BeCOBblX KOSO>CpHL(MeHTOB 

W1, W2 m W3 Afif Tpaicra paflMonepeflaHU MoryT 

6blTb HCnOflb30BaHbl BeCOBbie K03CpCj3HL(HeHTbl 

W4, W5 h W6, BbwucfieHHbie Ann TpaKTa 
paAHonpueMa. BecoBbie KoscpcpnL(MeHTbi 
aHTeHHbi MoryT 3aAaBaTb KoscpcpnL(neHTbi 
ycufienun Ann ycufiMTefiePi 236, 238 h 240 c 
peryjinpyeMbiM ycufieHMeM n cpa3bi Ann cxeM 
230, 232 n 234 c£a30Boro CABura, nfin TOfibKO 
cpa3bi Afin cxeM cpa30Boro CABura. 

Bo BpeMn CBn3u nepeAaTHHK 122 nepeAaeT 
MH^opMaLjMOHHbie naKeTbi Ha cpeACTBO cbs3h 
101, KaK noKa3aHO b 6fioKe 302. flpyroe 
cpeACTBO CB33M 101 npuHMMaeT cnrHafibi, 
nepeAaHHbie c nepeAaT^MKa 122, n nepeAaeT b 
o6paTHOM HanpaBfieHun cumafi noflTBep>KAeHnn 
npneMa (ACK) i/itih cuman He noATBep>KAeHnn 
npneMa (NACK), b 3aBHCMMOCTH ot toto, 6bin nu 

AaHHoti o6nacTn. KaK npaBuno, c Ka>KAbiM 
MHc})opMai4HOHHbiM naKeTOM nepeAaeTcn 
KOHTporibHan cyMMa urn AaHHbie KOHTponn 

UMKflUMeCKMM U36blTOMHblM KOAOM (CRC). ECflU 

M3 pearibHO npnHAToro HHc}5opMai4UOHHoro 
naKeTa He nonyMaioTcn AaHHbie CRC nnu 
KOHTporibHan cyMMa, Ha npneMHMK 124 
nepeAaeren cnman NACK. 

Ecnn KOHTponnep 126 npnHUMaeT cnman 
noATBep>KAeHun npneMa, KaK noKasaHO b 6noKe 
304, nepeAaeTCH cneAyioiAMR 
MHc)3opMaL(uoHHbiR naKeT. B cnyHae npueMa ot 
cpeflCTBa CB33M 101 cnmana oujm6ku, TaKoro 
KaK NACK, KaK noKa3aHO b 6noKe 306, 
KOHTponnep 126 Bbi6upaeT HOBbie BecoBbie 
Koacf)c{)MMMeHTbi W1 , W2 m W3 Ann aHTeHHbi b 
6noKe 308. ripn stom BecoBbie KosqbcpuL(MeHTbi 
W1, W2 m W3 M3MeHni0TCfl HacTonbKO, hto 
M3MeHneTcn AuarpaMMa HanpaBfieHHOCTM 

aHTeHHbi. HOBbie BeCOBbie K03Ct)C}3HL(UeHTbl 
MOryT 6blTb K03CjZ)Cf)ML^MeHTaMM, CBn3aHHblMM CO 

cneAyioiAUM HOMepoM BeKTopa b koaobom 
cfioBape, xpaHnmeMcn b naMnTU 160, 
HanpMMep, npeACTaBfieHHOM Ta6fiML(aMM 1 Mfiu 
2 

B 6noKe npuHnTHn peiueHun 310 KOHTponnep 
126 onpeAenneT, He 6bm nM b nocneAHee 
Bpeivin npnHflT ot APyroro cpeACTBa CBH3M 101 
CMman ohim6km b OTBeT Ha cneAyioiAyio 
AMarpaMMy HanpaBneHHOOTU aHTeHHbi 
(HanpMMep, ecnn npu nocneAHeM 

MCnOnb30BaHMM 3TMX HOBblX BeCOBblX 

K03cpqbML(ueHTOB c APyroro cpeACTBa CBn3M 6bm 
npMHnT NACK). B KOHTponnepe 126 MO>KeT 6biTb 
3aAaH HeKOTopbiM nepuoA BpeMeHM, m 
KOHTponnep 126 He no3BonuT Bbi6npaTb 
BecoBbie KoscpcpMuueHTbi, ecnn b TeneHMe sraro 
3aAaHHoro nepMOAa BpeMeHM Ha hmx 6bin 
npMHnT CMman ohim6km. TaKMM o6pa30M 
MCKfuonaeTcn 6bicTpbiM m^iKnMHecKMM nepe6op 
AMarpaMM HanpaBneHHOCTM KOHTponnepoM 126, 

eenM HM OAMH M3 BeCOBblX KOSCpCpMLlMeHTOB He 

o6ecneHMBaeT CBn3b 6e3 oluh6ok. 

Ecnu npMHnTO cooGiAeHMe 06 OLUM^Ke, 
KOHTponnep 126 b 6noKe 312 AaeT KOMaHAy 
nepeAaTHMKy 122 noBTopMTb nepeAany 
MHcf)opMaL(MM. 3aTeM KOHTponnep 126 
B03BpaiAaeTcn k 6noKy 304 Ann o>KMAaHMn 
cumana noATBep>KAeHMn npMeMa unw CMmana 
olum6km ot APyroro cpeflCTBa CB33M. 
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ripu 3tom cneflyeT noHMMaTb, mto 6jiokm 
npuHflTna pemeHna 304 w 306 MoryT ObiTb 
peann30BaHbi nocpeflCTBOM npepbiBaHMfl b 
OTBeT Ha cuman olum6km, KaK sto MMeeT MecTO 
b o6bNHbix TexHonoru^x paflnonepeAaMM. 
TaKUM o6pa30M, cpeflCTBO cba3m 102 mokgt 
Bbino/iH^Tb nocTOfiHHbiM npoL(ecc 6ycj3epn3aL^nu 
naKeTOB c KOflnpoBaHneM n nepeMewem/ieM 
Me>Kfly hmmm, a Tao<e MOAynfiL(nio n nepeflany. 
npuHflB CMman olum6km, TaKOM KaK NACK, 
KoHTponnep 126 ObicTpo npepbiBaeT nepeflaqy 

flHfl H3MeHeHMfl BeCOBblX KOSCpCpML^MeHTOB W1 , 

W2 m W3, nocne Hero npou,ecc nepeflaqn 



CneAyeT TaKwe noHMMaTb, mto BecoBbie 
KOSCpCpML^MeHTbl W4, W5 m W6 6yayT 
KoppeKTupoBaTbc^ KOHTponnepoM 126 Ha 
ocHOBaHMM cwrHanoB Ha Bbixofle npneMHMKa 124 

B COOTBSTCTBMM C M3BeCTHblMM CnOC06aMM 
B3BeiUHBaHMfl. 

HacTOflii^ee M3o6peTeHne ooecneHMBaeT 
oco6bie npenMymecTBa Anfl Tex cucieM 
paflnooBfl3M, b KOTopbix TpaKTbi paAMonepeAaHM 
m paauonpneivia MMeioT pa3Hbie nacTOTbi, b 

HaCTHOCTM, AHA CMCTeMbl CBA3M CTaHflapTa 
GSM. npM T3KMX yCnOBMflX B3B6LUMBaHMe Ha 

TpaKTe paflnonpneMa b cxeMax 150, 152 w 154 
BecoBoW o6pa6oTKM cumanoB Heo6fi3aTenbHO 
o6ecneMMBaeT onTMManbHbie BecoBbie 
Koacpc)DMi4MeHTbi Ann B3BeiunBaHMfi b cxeMax 
131, 133 n 135 BecoBofi o6pa6oTKH cuma/ioB Ha 
TpaKTe paflnonepeflann. 3to o6"bncHfieTcn 
3aflep>KKaMM pacnpocTpaHeHMfl, noMexaMM v\nw 

flpyrWMM flBneHUflMM, HyBCTBMTenbHbIMM K 

nacTOTe. 

flpyruM BajKHbiM aoneKTOM fmnaeTCfl 

CKOpOCTb, C KOTOpOM CpeflCTBa CBA3M 101 M 1 02 

nepeMemaroTCfl OTHOCHTenbHO apyr apyra. EcnM 
cpeACTBO CBfi3n 101 nepeMei±iaeTCfi ObicTpo, a 

CpeflCTBO CBA3H 102 HenOflBHWHO, TpaKTbi P1-P6 

pacnpocTpaHeHUH CMmanoB 6yayT 6bicTpo 
M3MeHflTbCfl. B HeKOTOpbie nepwoflbi B3anMHoe 
nepeMei^eHue Me>«fly cpeflCTBaMM cba3m 101 m 
102 MO>KeT OTcyTCTBOBaTb. 3to xapaKTepHO npn 
ocymecTBrieHMM cbh3m c neiuexoflOM, npn 
kotopom a6oHeHT coTOBoro TenecpoHa MO>KeT 
cTOATb nnn hath bo BpeMfl TenecpoHHoro 
pa3roBopa. B TaKnx CMTyaL(uax TpaKTbi P1- P6 

6yAyT M3MeHflTbGfl C ManOM GKOpOGTbK) /inn He 

M3MeHflTbcn Boo6me. 

L4enecoo6pa3HO, HTOObi oaho \ah\a 06a 
cpeACTBa cb33m 101 m 102 onpeAenanM 
CKopocTb, c Korapow ohm nepeiviemaKJTCfl 
OTHocuTeribHO Apyr Apyra. Hanpuiviep, mtokho 
ncnoiib30BaTb AonnepoBCKne M3MepeHMH Ana 
onpeAeneHMS ckopocth M3MeHeHua. 
KoHTponnep 126 ncnonb3yeT nHcpopMaL(MK) o 
CKopocTM M3MeHeHH3 ppn onpeAeneHMH, 
M3MeHflTb nn ycTaHOBKM cpa3bi n aMnnnTyAbi- B 
nacTHOCTM, n3o6peTeHue ooecneHMBaeT ooo6bie 
npenMymecTBa, KorAa cpeACTBa CB33M 101 m 
102 MeAneHHO nepeMemaioTCfl win coBceM He 
nepeMei^aioTCfl OTHocuTeribHO Apyr Apyra, TaK 
KaK b stmx CMTyaL^nqx 3aAep>KKa npneivia NACK 

OK33blBaeT MMHMMajlbHOe B03AeMCTBMe Ha 

pa6oTy. B TaKnx CMTyaL(nsx Bbi6op AnarpaMMbi 
HanpaBneHHOCTM aHTeHHbi McweT cymecTBeHHO 
BnnflTb Ha pa6oTy TenecpoHa bo BpeMn 
pa3roBopa. 3to o&bncHfieTCfl TeM cpaKTOM, hto 
AnarpaMMa HanpaBneHHOCTM aHTeHHbi, 
oeecneHMBaioi^afi onTnivianbHbie ycnoBna a™ 
AaHHoro a6oHeHTa, He M3MeHfleTca. KpoMe Toro, 
nnoxaa AnarpaMMa HanpaBneHHOCTM BepoaTHO 
6yAyT ocTaBaTbcn HexenaTenbHOM b t 
Bcero pa3roBopa. 



B cuTyai^MM, KorAa cpeACTBO CBq3n 101 

HBTlfleTCfl TpaHcnopTHbiM CpeACTBOM, 

ABMxyiAMMCfl c 6onbiuoM CKopocTbio, BecoBbie 
K03cpcpni4neHTbi, o6ecneHMBaioLi4ne 
onTUManbHyio Anarpan/iMy HanpaBneHHOCTM pj\9, 
cpeACTBa CBA3H 101, MoryT 6bicTpo n3MeHflTbca. 
nosTOMy n3MeHeHne AnarpaMMbi 

HanpaBneHHOCTM aHTeHHbi Ka>KAbiM pa3, KorAa 
npuHJiT onjn6oHHbiM CHman MoweT He 
npuBOflMTb k cyiAecTBeHHOMy ynyHiueHMK) 
pa6oTbi cucTeMbi CBA3M 100. Kpoiwe Toro, 

BeCOBbie K03CpCpMLlMeHTbl, KOTOpbie He flBflfllOTCfl 
SCpCpeKTMBHbIMM B OAM H MOMeHT BpeMeHM, MOH/T 
CTSTb OnTMMajlbHblMM Mepe3 HeCKOflbKO ceKyHA, 

mto npMBeAeT k 6bicTpoMy nepeKnioHeHMio 

BeCOBblX KOSCpCpMLlMeHTOB W1 , W2 M W3. 
ECTeCTBeHHO, MTO BflMflHMe CKOpOCTM 3aBMCMT OT 
KOHCTpyKTMBHblX OC06eHHOCTeM CMCTeMbl, B 

nacTHOCTM , ot 3aAep>KKM Me>KAy nepeAaneM 
naKeTa n npneivioM NACK. 

3anoMMHaioLAee ycTpoMCTBO 160, b kotopom 
xpaHATcn 3HaHeHMfl KoacpcpML^MeHTOB ycMneHMfl 
m cpas, MoxeT coxpaHHTb Ta6nML^y A^arpaMM 
HanpaBneHHOCTM aHTeHHbi, Mcnonb30BaHHbix b 
caMoe nocneAHee BpeMfl. npM stom 
npeAnoHTMTenbHO He Mcnonb30BaTb b TeneHMe 
saAaHHoro MHTepBana BpeMeHM Te AnarpaMMbi 
HanpaBneHHOCTM, KOTopue Aann OLUM6oHHyio 
MHAMKauMio. 3aAaHHbi£i MHTepBan BpeMeHM 
npeAnoHTMTenbHO KoppeKTMpyeTca b 
saBMCMMOCTM ot CKopocTM nepeMeiAeHMH 
cpeACTB CBH3M 101 m 102 OTHoeMTenbHO flpyr 
Apyra. CneAOBaTenbHO, ecnM cpeACTBa cbhsm 
101 m 102 He nepeMemaioTCfl OTHoeMTenbHO 
Apyr APyra, ynoMSHyTbiM Bbiiue MHTepBan 
BpeMeHM MO»ceT 6biTb paBeH BceMy BpeMeHM 
coeAMHeHMfl cpeACTB CBH3M 101 n 102. H 
Hao6opoT, ecnM cpeACTBa cb^3m 101 m 102 
6bicTpo nepeiwemaioTCf) OTHoeMTenbHO Apyr 
Apyra, 3tot nepnofl BpeMeHM MoweT 6biTb oneHb 
kopotkmm MnM paBeH Hynio. B nio6oM cnynae 
3aflaHHbiM MHTepBan BpeMeHM Aon>KeH 6biTb 
6onbiue, neM BpeMS Koppens^MM KaHana, HTo6bi 
npeAOTBpaTMTb noBTopHbiM Bbi6op BecoBoro 
K03cpcpML(MeHTa, KOTopbiM paHee npMBen k 
omu6i<e m KOTopbiM MO>i<eT bhobb yxyAiiJMTb 
pa6oTy, ecnM KaHan He npeTepnen 



npeMMymecTBO onMcaHHoro Bbiiue BapMaHTa 

COCTOMT B TOM, MTO CpeACTBO CBA3M 101 
M3MeHSeT BeCOBbie K03CpCpHl4HeHTbl 6e3 nOMOlAM 

ApyrMX cpeACTB cb?13m. CneAOBaTenbHO, mo>kho 
peanM30BaTb cxeMy KoppeKTMpoBKM BecoBbix 
K03cpcpML(MeHTOB b cymecTByioiAMX CMCTeMaX 

6e3 Heo6XOAMMOCTM MOAepHM3ai^MM 

cyiAecTByioiAMX annapaTHbix cpeACTB. 

ComacHO APyroMy BapMaHTy 

ocyiAecTBneHMn M3o6peTeHMW cpeACTBO cba3m 
102 nepeAaeT CMman a™ onpeAeneHMfi 

BeCOBblX K03CpCpML(MeHTOB Ann cxeM 131, 133 M 

135 BecoBOM o6pa6oTKM CMrHanoB Ha TpaKTe 
paAMonepeAaHM, npM stom AaHHoe 
onpeAeneHMe npoM3BOAMTCfi Ha cpeACTBe cba3m 
101. B flanbHeiiLueM stot BapnaHT 6yfleT onucaH 
co ccbinKaMM Ha cpMr.4 m 5. KoHTponnep 126 
AaeT KOMaHAy nepeAaTHMKy 122 reHepMpoBaTb 
onopHbiM CMman, noAaBaeMbiM Ha aHTeHHy 106, 
KaK noKa3aHO b 6noKe 400. 3tot onopHbiM 
CMman MO>KeT 6biTb TOHanbHbiM MnM APyrMM 
npMroAHbiM CMmanoM. 

OnopHbiM CMman nocrynaeT Ha aHTeHHy 106 
3a CHeT ycTaHOBKM Ha Hynb KoacpcpMi4MeHTa 
ycMneHMH ycMnMTeneM 238 m 240 c 
perynMpyeMbiM ycMneHMeM m ycTaHOBKM 
KoscpcpMi^MeHTa ycMneHMfl ycMnMTena 236 c 
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perynnpyeMbiM ycuneHneM Ha HeHyneBOM 
K03c|3ct3ML4MeHT. KOHTponnep 126 AaeT KOMaHfly 
nepeflamMKy 122 noflaTb TOHanbHbiM cuman Ha 
aHTeHHy 110, KaK noKa3aHO b onoKe 402. Htoon 
TOHanbHbiM cm man nocTynun TonbKO Ha aHTeHHy 
110, HeHyneBOM KoscpcpML^MeHT ycujieHMfl 
flomceH 6biTb TOJibKO Ha ycmiMTene 238 c 
perynnpyeMbiM ycmieHMeM. KoHTponnep 126 
AaeT KOMaHfly nepeflaTMUKy 122 noflaTb 
TOHaiibHbiCi CMman Ha aHTeHHy 112, KaK 
noKa3aHO b 6noKe 404. MTo6bi TOHanbHbiti 
on man nooTynun TonbKO Ha aHTeHHy 112, 
HeHyneBoPi KoscpcpML^MeHT ycMneHMa flon>KeH 
6biTb TonbKO Ha ycunnTene 240 c 
perynnpyeMbiM yonneHneM. 

TaKUM o6pa30M, 3aflaHHbiM TOHanbHbiM 
cm man nocTynaeT Ha Bxofl Ka>KflOM aHTeHHbi b 
pa3Hoe Bpeiwa. AnbTepHaTMBHO, mo>kho 
oflHOBpeMeHHO noflaBaTb Ha Bxofl Ka>KflOM 
aHTeHHbi 106, 110 n 112 cumanbi pa3HOM 
nacTOTbi nnn cnmanbi, MMeioiflMe pa3Hbie KOflbi. 
Ho b nio6oM M3 yKa3aHHbix Tpex cny-iaeB 
cm man, noflaBaeMbiM Ha Ka>Kfly(o aHTeHHy, 
flon»ceH 6biTb pa3nMHMM ana cpeflCTBa cba3m 
101. 

npM 3tom noflpa3yMeBaeTcn, hto 
nepeflaTHHK 122 mo>kho noflcoeflMHMTb k cxeiwaM 
131, 133 m 135 BecoBOM o6pa6oTKM CMmanoB b 
TpaKTe nepeflaMM Mepe3 cooTBeTCTByfOLi^Me 
npoBOflHMKM liiMHbi, npoxoflsmeM OT 
nepeflaTMMKa 122 k yKa3aHHbiM cxeMaM. 3to 
no3BonjieT OTAenbHO noflaBaTb pa3Hbie 
CMmanw, Bbipa6oTaHHbie nepeflaTMMKOM 122 
Ana Ka>KflOM aHTeHHbi, Ha cxeMbi BecoBOM 
o6pa6oTKM ci/imanoB b Tpaicre paflMonepeflaMH. 

KoHTponnep 126 o>KMflaeT npMeiwa BecoBbix 
CMmanoB Ha npneMHMKe 124, KaK noKa3aHO b 
67ioKe npuHATMSi peiueHna 408. AnbTepHaTMBHO, 
KOHTponnep 126 MO>KeT npepbiBaTb 
CTaHflapTHyio onepaL^Mio nepeflaMM npki 
nocTynneHMM BecoBbix CMmanoB. B nio6oM 
cjiynae, rarfla HOBbie BecoBbie KoscpcpMi^MeHTbi 
nocTynaioT ot cpeflCTBa cba3m 101 , KOHTponnep 
126 M3MeHaeT BecoBbie KoscpcpML^eHTbi cxeM 
131, 133 m 135 B8C0B0M o6pa6oTKM curHanoB Ha 
3HaHeHMfl, npMH^Tbie ot cpeflCTBa CB33M 101, 
KaK noKa3aHO b 6noKe 410. EcnM ot cpeflCTBa 
CBA3M 101 npMHAT MHfleKC, KOHTponnep 126 
Bbi6MpaeT BecoBbie KoacpcpMi^MeHTbi, CBH3aHHbie 

C 3TMM MHfleKCOM, M3 KOflOBOrO CnOBapfl B 

naMflTM 160 m cooTBeTCTBeHHO perynnpyeT 
cxeMbi 131, 133 m 135 BecoBOM o6pa6oTKM 



B flanbHeMUjeM 6yfleT onMcaHa pa6oTa 
cpeflCTBa CBA3M 101 co ccbiriKOM Ha cpMr. 5. 
KOHTponnep 120 npuHMMaeT onopHbie CMmanbi, 
nepeflaHHbie nepe3 Ka>KflyK) aHTeHHy 106, 110 m 
112, KaK noKa3aHO b fjnoKax 500, 502 v\ 504. 

XOTH CHrHanbl, CBfl3aHHbie C COCTBeTCTBytOlUMMM 

aHTeHHaMM 106, 110 m 112, pa3fleneHbi bo 
BpeMeHM, KaK 6bino onMcaHO BbiLue co ccbinKOM 
Ha cpMr. 4, ohm MoryT anbTepHaTMBHO 
MfleHTMCpML(MpoBaTbCfl CBoeM HacTOTOM, ecnM 
MMefOT pa3Hyio MacTOTy, MnM cbommm KOflawiM, 
ecnM MMeioT pa3Hbie KOflbi. CneflOBaTenbHO, 
KOHTponnep 120 MfleHTMCpML^MpyeT onopHbiM 
cm man, nepeflaHHbifi Kawflofi aHTeHHOM. 

KOHTponnep 120 BbNMcnneT onTMManbHbie 
BecoBbie KoscpcpML^MeHTbi flnfi cxeM 131, 133 m 
135 BecoBOM ot>pa6oTKM CMrHanoB Ha Tpaicre 
paflMonepeflaHM, Mcxoflfi M3 ypoBHeM npMHATbix 
CMmanoBfln^ Ka>KflOM aHTeHHbi 108, 110 m 122, 
KaK noK33aHO b onoKe 506. BeKTop 
onTMManbHoro BecoBoro KoscpcpML(MeHTa mo>kho 
BbNMcnMTb M3 ycMneHMfl m cpa3bi npMHaToro 



K03CpCpMI4MeHTa 

Ann Ka>KflOM aHTeHHbi mo>kho Mcnonb30BaTb 
conpaweHHoe KOMnneKCHoe MMcno 
KOMnneKCHoro npeflCTaBneHMH OL^eHOHHoro 
ycMneHM^ m cpa3bi ana Ka>KflOM aHTeHHbi. 
KOHTponnep 120 nonynaeT oi^eHOHHbie 
ycMneHMe m cpa3y ana Ka>KflOM aHTeHHbi nyTen/i 
KoppenaLiMM npMHAToro onopHoro CMmana c 
noKanbHOM KonMefi 3aflaHHoro onopHoro 
CMmana, xpaHflineMca b KOHTponnepe 120. 
PesynbTaT Koppen^uMM Me>Kfly stmmm 
CMmanaMM noKa3biBaeT oi^eHOHHbie ycMneHMe m 
cpa3y flnq TpaKTa paflMonepeflaHM ot Ka>KflOM 
aHTeHHbi 106, 110 m 112. 

AnbTepHaTMBHO, mo>kho Mcnonb30BaTb 
KOflOBbiM cnoBapb flnn Bbi6opa BeKTopa 
npeflnoHTMTenbHoro BecoBoro KoscpcpMUMeHTa 
M3 cnMCKa KaHflMflaTOB. 3to mo>kho cflenaTb 
nocpeflCTBOM Bbi6opa M3 KOflOBoro cnoBapfi 
BeKTopa, 6nM>KaMiijero k onTMManbHOMy 

BeCOBOMy K03CpCpML(MeHTy, BblHMCneHHOMy M3 

conpuweHHoro KOMnneKCHoro HMcna OL^eHOHHbix 
ycMneHMR m cpa3bi. AnbTepHaTMBHO, BeKTop 
npeflnoHTMTenbHoro BecoBoro KoscpcpMi^MeHTa 
Bbi6MpaeTCH c L(enbio nonyneHMfl MaKCMManbHOM 
moiuhoctm CMmana npMeMa Ha npMeMHOM 

CpeflCTBe CBH3M. 

MO>KHO BbNMCnflTb M3 KOflOBOTO CnOBapfl 

BecoBbie KoscpcpMUMeHTbi, flaiomMe 

MaKCMManbHyio MoiflHOCTb. KaK ywe OTMenanocb 
BbiLue, ycMneHMe m cpasa onopHoro CMrHana, 
nocnaHHoro c Ka>KflOM aHTeHHbi, OL4eHMBaeTca b 
npMeMHMKe nocpeflCTBOM KoppenflL^MM c 
M3BecTHOM noKanbHOM KonMeM nepBOHananbHO 
nepeflaHHoro onopHoro CMmana. npM stom 
BeKTop BecoBoro KoacpcpML^MeHTa Bbi6MpaeTCfl 
cneflyioLflMM o6pa30M: 



t = |„ c T c| 

MHfleKC - 0 

CAenaTb k = 1 npM K-1 
ecnki |w K T c|>t, TOrfla 



onepai4nio "ec 



rfle OL^eHOHHbie ycMneHMe m cpa3a CMrHana, 
npMHflToro c i-M aHTeHHbi (aHTeHHa 1 , aHTeHHa 
2 m aHTeHHa 3) npeflCTaBneHbi b KOMnneKCHOM 
npeflCTaBneHMM KaK C-|, a Ha6op flna Bcex 
aHTeHH BeKTOpOM c; M k-m BeKTop BecoBoro 

nepeHHe 



K03CpCpML(MeHTa 

paBeH 



3aflaHHOM 



npM ycnoBMM, hto b nepeHHe, 

xpaHflLfleMcn b naMHTn 120 cpeflCTBa cbh3h 101, 
m b KOHTponnepe 120 cpeflCTBa cb83m 101 
MMeeTca K BeKTopoB. |*| npeflCTaBnaeT 
BenMHMHy KOMnneKCHoro HMcna *, a * T - 
TpaHcno3ML(Mio BeKTopa MnM MaTpML^bl * B 
cny^ae nepecTaHOBKH ctpok n CTon6LioB. 

CornacHO stom MeraflMKe nepeMHO»caioTCfl 
BecoBbie KoscpcpML^MeHTbi w Ka>Kfloro BeKTopa 

B KOflOBOM CnOBape MHfleKCOB C OL(eHKOM 

BecoBoro KoscpcpMi^MeHTa m ycMneHMa flna 
KaxcflOM aHTeHHbi q m npoM3BefleHMe 
CKnaflbiBaeTca flna nonyneHMfl BpeMeHHoro 
M3MepeHMH t aMnnMTyflbi flna KOHKpeTHbix 

BeCOBblX K03CpCpMI4MeHTOB. 3T0 flBnfleTCfl 

oi^eHKOM aiwnnMTyflbi CMmana, KorapbiM 6bin 6bi 
npuHJiT, ecnM 6bi Ha nepeflaTHMKe 6binM 
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npMMeHeHbl flaHHbie BeCOBbie K03epCpHI4MeHTbl. 

MHfleKC, CBfi3aHHbiM c Han6onbiuMM t 
(MaKCHManbHoii oi^eHOMHOM aMnrMTyfloCi Ha 
npneMHMKe), Bbi6npaeTcn KaK onTHManbHbiti 
BecoBOM KosctxfcMuneHT pjm TpaKTa 
paflnonepeAann cpeflGTBa cbh3h 102. 3aTeM 

MHfleKCbl, CB^3aHHbie C OnTMMajlbHblMH 
BeCOBblMH K03CpCpHL^eHTaMM, nOCblJiaKDTCfl B 

o6paTHOM HanpaBneHMH Ha cpeflCTBO cbmm 102, 
KaK noKa3aHO b 6noKe 508. 

C noMOL^bio MOAennpoBaHnq 6bino 
ycTaHOBneHO, hto peiueHne c ncnonb30BaHneM 
KOflOBoro cnoBapa TpeoyeT MeHbwux 
Henpon3BOflMTenbHbix 3aTpaT nponycKHoti 
cnoco6HOCTM Ha HMCxoflaiMePi jimhmh cbh3m, H6M 
KBaHTOBaHne conpjroceHHbix KOMnneKCHbix 
npuH^Tbix ycwneHHa m cpa3bi, ecru 

MOnOJlb3yK)TOfl COOTBeTCTByiOLAMe 

HopMnpoBaHne n pacnpeflereHne B03M0>KHbix 
BeKTopoB. KpoMe Toro, sneMeHTbi KOflOBoro 
CJlOBapfl MO>KHO Bbi6npaTb c yMerawi 
o6ecneHeHMfl cneAyiomnx npenMymeoTB. ripn 

Bbl6ope BeCOBblX K03CpCpMI4MeHTOB TaKMM 

o6pa30M, hto6u cumajibi M3nyHanncb 6onee, 
MeM c oflHoti aHT6HHbi, TpaKT paAwonepeAaHH 
oahow aHTeHHbi He AOJDKeH nponycKaTb bckd 
MomHOCTb. 3a cneT SToro orpaHMHUBaioTCfi 

Tpe60BaHMfl K nMKOBOM MOLMHOCTM OTfle^bHblX 

ycmwenei/i nepeAaiomi/ix cxeM Ha k3>kaom 
TpaKTe, o6eoneMMBad BbiurpbiLU b otommoctm m 
ra6apnTax no cpaBHeHwio c cucTeMoPi, 
BbinorHeHHoW c B03MO>KHOCTbio nponycKaTb BCfO 

MOLl^HOCTb Mepe3 OA^H H3 TpaKTOB 

paAnonepeflann. 

KpoMe Toro, Taenia npeo6pa30BaHna hum 

KOAOBbIM OflOBapb MO>KeT MOnOJlb30BaTbOq flJlfl 

oonerHeHHH KOAwpoBaHwn c 3aLU,MToPi ot 

OLUH60K, B MaCTHOCTH, KOHTponbHblX CyMM M/1H 
ASHHblX KOHTpOHfl KTlMHeCKMM H36blT0HHblM 
KOflOM KoflnpoBaHi^e c 3aLAMT0w OT ohim6ok 
MO>KeT COXpaHflTbCfl C HHAeKCHOR MHCpOpMaUHetf 

n nepeAaBaTbCfl, He Tpe6yq BbMMcneHHfl 

KOflHpOBaHMfl C 3aiAHTOtf OT OLUH6OK. 3to 

ynpomaeT KOflHpoBaHMe c 3aLAHToii ot owmook b 
nepeAaTHHKe. 

flpyroe npeHMymecTBO ncnojib30BaHna 
Taonwubi npeoepa30BaHna 3aKmoHaeTca b tom, 

HTO B03MO>KHbie BeKTOpbl BeCOBblX 

KoacpcpML^MeHTOB, oi^eHeHHbie bo BpeMfl Ka>KAoro 
Kaflpa, MoryT 6biTb 6nn>KattLiJHMH k BeKTopy 
BecoBoro Koscpcpi/ii^eHTa flna caivioro 
nocjieAHero KaApa. 3to ynpoiyaeT nowcK b 
paooHefi cpeAe nepexoAOB, b Koropotf 
He6onbwafl CKopocTb ABU>KeHwa o6ycjiaBJiMBaeT 
MeAneHHoe n3MeHeHne BeKTopa onTHManbHoro 
BecoBoro K03cpcpnuneHTa v\ nosTowiy 
npeANAyi^He BecoBbie KoscpcpMi^MeHTbi MoryT 
ocTaBaTbcn BnoiiHe npneMneMbiMH. Ho 
KOHTponnep MO>KeT TaioKe aHann3npoBaTb Bee 
BecoBbie KoscpcpHL^MeHTbi b koaobom cnoBape B 
tom cnynae, ecnn BecoBbie KoscpcpuL^i/ieHTbi, 
6nn>KaMiiJMe k paHee Bbi6paHHbiM BecoBbiM 

K03CpCpH 4 HeHTaM, HeyflOBneTBOpHTejlbHbl. 

npM MCnOJlb30BaHHM KOAOBOTO cnoBapa 

cpeACTBa cbh3m 101 v\ 102 aotixhu HMeTb 
OAMHaKOBbie 3HaneHHfl. Stord mo>kho flocTHHb 
3a cneT Bbirpy3KH koaoboto cnoBapa M3 oahoto 
cpeACTBa CBa3M b APyroe. AnbTepHaTMBHO, 
mo>kho npeAycMOTpeTb APyroPI cnoco6, HTo6bi 

npOBepMTb, HTO 3HaHeHMS HOMepOB BeKTOpOB 
OflMHaKOBbl B 06OHX CpeflCTBaX CBW3H. 

M3 CpMr. 6 BMAHO, HTO CpeACTBO CBH3H 102 

nepeAaeT Ha cpeACTBO cba3m 101 
MHCpopMaL(MOHHbiM naKeT m onopHbie cumajibi. 
OnopHbie CMmaribi nocbmaioTCfl OTAeribHO oamh 



3a APyrHM 



Me>KAy 
KorAa nHcpopMaL^Mfl 
o6pa6aTbiBaeTCfl b cpeACTBe cbe3h 101 ppn 

BblHMCJieHHfl KOSCpCpML^MeHTOB, M BpeMeHeM, 

KorAa onpeAeneHHbiPi b cpeACTBe CB33H 101 
BeKTop BecoBoro KoacpcpHL^eHTa ncnonb3yerefl 
b cpeACTBe cb^3m 102, cymecTByeT 3aAep>KKa. 
3aTeM cpeACTBO cba3h 102 nepeAaeT 
MHCpopMat^MOHHbiM naKeT, ncnonb3yn BecoBbie 

K03CpCpML^HeHTbl, npMHflTbie OT CpeACTBa CBA3H 

101. 

Ka>KAbiM pa3 npH nepeAane 
MHCpopMai^MOHHoro naKeTa c aHTeHH 106, 110 h 
112 nepeAaioTca onopHbie CMmaribi h b 
cpeACTBe cbasm 101 BbiHwcnaioTCfl HOBbie 
BecoBbie KoscpcpHL^MeHTbi a™ cneAyioLAero 
naKeTa. <HTo6bi MMHMMM3npoBaTb scpepeKTbi 
3aAep>KKM b CMCTeMe o6paTHoti CBA3H, onopHbie 
cumajibi mo>kho nepeAaBaTb He 

COnpHKaCaiOlAHMHCfl C MHCpOpMai4MOHHblMM 

naKeTaMH, HTo6bi ohm 6bmn 6nn>Ke k 
MHCpopMai^MOHHOMy naKeTy, nocnaHHOMy 

CpeACTBOM CBfISM 102 C HCnOJlb30BaHMeM 

KoscpqbML^HeHTOB. AribTepHaTMBHO, onopHbie 
naKeTe. npMMeHeHMe tiio6om H3 mctoamk 

MHHMMH3aL(HH HCKHIOHeHHH 33Aep>KKM 

noMoraeT M36e>KaTb npo6neM co CBA3bio, 

BblSBaHHblX MSMeHeHHflMH B KaHane, MMeBLUMMM 

ripw 3tom Tao<e noApa3yMeBaerefi, hto 
KOHTponnep 120 MO>KeT HHTepnonnpoBaTb 

BeCOBbie K03C}XpnL(HeHTbl M3 BeCOBblX 
K03C|DCt)MI4MeHTOB, CCfjOpMHpOBaHHblX H3 OnopHblX 

cumanoB, nepeAaHHbix c AByMH naKeTaMH 

MHCpOpMaL(MM. 3a CHeT CjDOpMMpOBaHMfl 

KoscpcpMLineHTOB us AByx nocfieflOBaTenbHbix, 
yaajieHHbix apyr ot apyra onopHbix cumanoB 
mojkho ynecTb M3MeHeHHfl xapaKTepHCTHK 
TpaKTOB paflHonepeflann npH onpeAeneHHH 
onTHMaxibHOH AnarpaMMbi HanpaBneHHOCTM ppn 
cumana. 

B pe>KMMe nepeAaHM b L(ncppoBOi3 cotoboh 
CHCTeivie TenecpoHHOH cba3m 700 (cpHr. 7) 
3aAeHCTBOBaHbi nepBoe cpeACTBO cba3H 702 h 
BTopoe cpeACTBO CBfi3M 704. CpeACTBO CB513H 
702 coAep>KHT aHTeHHyio pemeTKy 706, a 
cpeACTBO CB83H 704 coAep>KHT aHTeHHyio 
pemeTKy 708. AHTeHHbie peiueTKH 

B3aHM0CBS13aHbl HeCKOJIbKMMM Tp3KT3MH 

cnmanoB, o6o3HaHeHHbiMM 6yKB0H P. CpeACTBa 
CBq3M 702 m 704 MoryT 6biTb peariM30BaHbi b 

BHAe paAHOCTaHLIHH AByCTOpOHHeH CBH3M, 

paAnoTenecpoHa v\ 6a30Bofi CTaHLinn wnw T.n. 

CpeACTBO CBA3M 702 BKnioHaeT b ce6a 
KOHTponnep 714, kotopwm BbiAaeT peneBbie 
cumanbi v\ HHcj3opMaL(noHHbie cnrHanbi, a TaK>Ke 
cumanbi ynpaBneHH^ Ana Bbi6opa BecoBbix 
K03CpCpML(HeHTOB W1 , W2 m W3 Ha TpaKTe 
paAHonepeAaHH. PeneBbie m MHCpopMai^noHHbie 
cumanbi nocTynaioT Ha bxoa cxeMbi 716 
KOAHpoBaHMSi m MOAynsL(MM. CnrHanbi 
ynpaBneHMa BecoBbiMM KoscpcpnL^HeHTaMM 
nocTynaioT Ha bxoa cxeMbi 718 ycMneHna m 
cpa30Boro CABHra, KOTopaa nepeAaeT curHanbi 
ynpaBneHMfl aMnnnTyAOM m cpa30M ot 
KOHTponnepa 714 Ha ycnni/iTenn 720-722 c 
perynnpyeMbiM yonneHneM v\ cxeMbi 724-726 
cpa30Boro CABura. Cumanbi paAHonepeAaHH 
nocTynaioT Ha bxoa cxeM 724- 726 cpa30Boro 
CABura nepe3 cxeMy 723 KaApnpoBaHMfi v\ 
qbopMMpoBaHMfl onopHbix CMTHanOB. 

CxeMa 723 KaApnpoBaHna h cpopMHpoBaHMfl 
onopHbix cnrHanoB KaApupyeT AaHHbie h peHb 
Ann nepeAaHM m noAaeT onopHbie cumanbi Ha 
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cxeMbi 724-726 cpa30Boro cflBura, no oflHOMy 
Ana Ka>KflOM ameHHbi 728-730. ripn stom cxeMa 
723 KaflpwpoBaHna h cpopMnpoBaHHS onopHbix 
cumanoB cpopMnpyeT oooTBeTOTByrainne 
rpynnoBbie cwmajibi, no OAHOMy ppn Ka>Kfloii 

aHTeHHbl, M COOTBeTCTByfOLUMM Cpa30BblM CflBUr 

BbinoiiH^eTca Ha Ka>KfloCi H3 cxeM 724-726 
cpa30Boro CABura. 

CxeMbi 724-726 cpa30Boro cflBura CHa6>KeHbi 

L^MCppOBblM yMHOJKMTeneM, TQK HTO KOMnjieKCHbie 

3HaHeHMfi M3 koaoboto cnoBapa mop/t 
yMHO>KaTbOfl Ha Bbixofle cxeMbi KaApupoBaHi/ifi n 
cjaopMHpoBaHMR onopHbix ci/imanoB, hto6w 
oo"ecne<-iHTb cpa30Bbifi GflBur. Cumajibi co 
cflBHroM no cpa3e npeo6pa3yioTcn b aHanoroBbie 
cumanbi b cxeMe 732 uncppoaHanoroBoro 
npeo6pa30BaTen^. MacTOTy aHanoroBbix 
oumanoB noBbiiuaioT b noBbiujaK)U4eM 
npeo6pa30BaTene 734-736, m cumajibi c 

nOBblLUeHHOfi HaCTOTOM ycunnBaHDTCfi B 

ycnnnTenfix 720-722 c perynwpyeMbiM 

yonneHneM. KoscpcpuL^neHT ycmieHHfl 

ycHnnTeneM 720-722 c perynwpyeMbiM 

ycuneHMeM Bbi6npaeTCfi b cootbgtctbhm c 

BeCOBblMH K03CpCpHI4HeHTaMM A™ Ka>KflOM 

aHTeHHbl. TaKHM o6pa30M, cxeMa BecoBoti 
o6pa6oTKH cumarioB Ha TpaKTe paAMonepeflaMU 
ooAep>KHT cxeMbi 724-726 cpa30Boro cflBura m 
yci/uweni/i 720-722 c perynwpyeMbiM 
ycuneHMeM. HecMOTps Ha to, hto b ashhom 
npuMepe noKa3aHO Tpn cxeMbi cpa30Boro 
CABura, Ha npaKTMKe Heo6xoflHMO peariM30BaTb 
ToribKO Aae cxeMbi, TaK KaK a6cori(OTHafl cpa3a 
He HMeeT 3HaHeHM?i, a TpeoyioTCfl ToribKO 
OTHOCMTeribHbie cpa3bi Tpex cxeM BeCOBOM 
o6pa6oTKM cumanoB Ha TpaKTe paflnonepeAann 
TpaKT paAMonpneMa b cpeACTBe cba3m 702 
BKmc-iaeT b ceoa noHM^aioinne 
npeo6pa30BaTern 740-742 Ana noHMweHMfl 

MaCTOTbl CUmariOB, npMHflTblX COOTBeTCTBeHHO C 

aHTeHH 728-730. Cumajibi c noHiweHHoPi 
MacTOToR nocTynaioT Ha bxoa cxeMbi 744 
aHanoroBo-i4n4)poBoro npeo6pa30BaTenfl 744, 
KOTopaa BbiAaeT Ha BbixoAe cooTBeTCTByK>ui,ne 
L^ncppoBbie cnmanbi Ka>Kfloro M3 BbixoAHbix 
cumanoB noHH>KaioiAHX npeo6pa30BaTenefi. B 
npoueccope 750 npneMHMKa stm u,ncppoBbie 
onmanbi AeMOAynupyioTca. 

CpeACTBO CBA3H 704 BKnicNaeT KOHTponnep 
752, KOTopbiR BbiAaeT peneBbie v\ 
MHCpopMai^noHHbie cumanbi, a TaK>«e cumanbi 
ynpaBJieHnq pjnt Bbioopa K03cpcpnu,neHTOB W1, 
W2 m W3 Ha TpaKTe paAnonepeflann. PeneBbie w 
MHCpopMai^noHHbie cumanbi nocTynaioT Ha bxoa 
cxeMbi 754 KOflnpoBaHna v\ MOflynaL^i/i. 
Cumanbi ynpaBneHns BecoBbiMn 
K03cpc(3ML(MeHTaMM nocTynaioT Ha bxoa cxeMbi 
756 ycuneHna w cf)a30Boro CABura, KOTopaa 
noAaeT cumanbi ynpaBiieHMfl aMnnuTyAotf n 
epa30M ot KOHTponnepa 752 Ha ycunnTenn 
758-760 c peryjinpyeMbiM ycuneHneM v\ cxeMbi 
762-764 cpa30Boro CABura Cumanbi 
paAnonepeAann nocTynaioT Ha bxoa cxeM 
762-764 cpa30Boro CABura Hepe3 cxeMy 766 
KaApupoBaHMfl m (fcopMHpoBaHMH onopHbix 
cumanoB. CxeMa 766 KaApnpoBaHna w 
cpopMnpoBaHna onopHbix cumanoB KaApupyeT 
AaHHbie m penb Ana paAnonepeAaMM n noAaeT 
onopHbie cumaribi Ha cxeMbi 762-764 cpa30Boro 
CABura, no OAHOMy Ana Ka>KAoCi aHTeHHbl 
768-770. OopMnpyioTca cooTBeTCTByiomne 
rpynnoBbie CMmanbi no OAHOMy Ana k3>kaom 

aHTeHHbl, M COOTBeTCTByiOLMi™ Cp330BblM CABUT 

npuMeHfleTca Ha k3>kaom W3 cxeM 762-764 
cpa30Boro CABura. Cumajibi co cabhtom no a>a3e 



npeo6pa3yioTca b ai 
772 L^i/icfcpoaHanoroBoro npeo6pa30BaTerifl. 
MacTOTy aHanoroBbix cnrHanoB noBbiiuaioT b 
noBbiLuaioiAnx npeo6pa30BaTenflx 774-776, n 
cumanbi c noBbimeHHOM MacTOTOM ycnnnBaioTca 
b ycunnTeriflx 758-760 c perynnpyeMbiM 
ycuneHMeM. Ko3cpcpMU,MeHT ycuneHna 
ycMJiMTenePi c perynnpyeMbiM ycuneHneM 

Bbl6MpaeTCH B COOTBeTCTBHH C BeCOBbIMM 
K03CpCpMLiMeHTaMH ATlfl KajKAOii aHTeHHbl. 

TpaKT paAnonpneMa cpeACTBa cbs3m 704 
BicnioHaeT noHH>KaioiAMe npeo6pa30BaTenn 
780-782 Ann noHnxeHMfl MacTOTbi cumanoB, 
npuHATbix COOTBeTCTBeHHO c aHTeHH 768-770. 
Cumanbi c noHM>KeHHOM nacTOTOM nocTynaioT Ha 
bxoa cxeMbi 784 aHanoroBO-L(ncppoBoro 
npeo6pa30BaTena, KOTopaa BbiAaeT Ha BbixoAe 
cooTBeTCTByioiAne L^HCppoBbie cnrHaiibi Ann 
Ka>KAoro va BbixoAHbix curHanoB noHM^aioi^nx 
npeo6pa30BaTenefi. B npoi4eccope 790 
npneMHMKa 3th u,ncppoBbie cumanbi 
AeMOAynnpyioTCfl. 

KaK noKasaHO Ha HepTexax, cpeACTBa cmm 

702 M 704 HAeHTMHHbl B TOM, HTO TpaKT 

paAHonepeAaHH MO>KeT 6biTb peariM30BaH ot 
cpeACTBa CBH3H 702 k cpeACTBy cbh3m 704 unn 
Hao6opoT. Ho cpeACTBa cba3h 702 n 704 MoryT 
6biTb BbinoriHeHbi pa3HbiMM, HanpuMep, 

CpeACTBO CBA3H 702 MOKST 6blTb 6a30BOM 

CTaHLineM, a cpeACTBO CB33H 704 
paAnoTenecf)OHOM. npn stom cneAyeT 

nOHMMaTb, HTO Ha 6a30BOtl CTaHLIMM TpaKT 

paAnonepeAann 6yAeT Tao<e BKmonaTb b ce6s 
MyribTunneKcop Ana 06-beAHHeHMfl curHanoB 

ATlfl MHO>KeCTBa OAHOBpeMeHHblX a60HeHTOB. 

TpaKT paA^onpneMa 6asoBoR CTaHLIMM 6yAeT 
TaK>Ke BKfifOHaTb b ce6H fleMynbTHnneKcop a^h 
pa3AeneHMfl cumanoB ot pa3Hbix 
OAHOBpeMeHHbix a6oHeHTOB. 

B AanbHeflweM 6yAeT onncaHO BbinncneHne 

OnTHMajlbHblX BeCOBblX K03qb($IMI4HeHTOB AJifl 

TpaKTa paAMonepeAann npn nepeAane ot 
cpeACTBa CBA3M 702 Ha cpeACTBO CBfl3H 704, 
xo™ 3TO onncaHne b paBHofi CTeneHM 
npuMeHMMO f\nn nepeAann ot cpeACTBa cba3h 
704 Ha cpeACTBO cba3h 702. HecMOTpa Ha to, 
hto cpeACTBa cba3h 702 v\ 704 HMe»T Tpn 
aHTeHHbl, 3T0 onucaHue b paBHofi Mepe 
OTHOcurcn k cucTeMe, HMecmeCi Apyroe 
KonnHecTBO aHTeHH, h, cneAOBaTenbHO, 
OTHOCHTCfl b o6meM k cucTeMe, HMeioiAew hucjto 
1 aHTeHH Ha TpaKTe paAnonepeAann 
nepeAaioiAero cpeACTBa cba3h h hmcjio aHTeHH 
Ha TpaKTe paAnonpneMa npneMHoro cpeACTBa 

CBH3M. (IpH OCyiAeCTBTieHHH CBA3H ot cpeACTBa 
CBH3M 702 Ha cpeflCTBO CBii3M 704 I = 3 n N = 3. 

Oi^eHOHHbie ycHneHwe m cpa3a cnrHana, 
npuHAToro Ha n-H aHTeHHe npneMHMKa ot \-\a 
aHTeHHbl nepeflaTHMKa, npeACTaBneHbi (b 
KOMnneKCHOM npeACTaBneHnn) b BMAe q n , a 
Ha6op flnn Bcex KOM6nHaL4HM - MaTpi/mefi C 
(coAep>KaiAeM N ctpok m I ctoti6l^ob). npn stom 
oi^eHOHHbie ycuneH/ie n cpa3a Ha aHTeHHax 
768-780, KOTopbie 6yAyT nonyneHbi npu BeKTope 
w BecoBoro Koscpa>ML(neHTa, cocTaBAT cw . 

3tot BeKTop BecoBoro KoscpcpnuneHTa 
Bbi6npaeTcn H3 koaoboto cnoBapn cneAyioiAUM 
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ecnu p > t Torfla 

MHfleKC = K 
t= P 

3aK0HHMTb onepaL4Hio "ec/in" 



KoHTpojinep 752 cpeflCTBa cbh3h 704 
ncnojib3yeT 3Ty MeTOflMKy flnn BbmncreHun 

BeKTOpOB v nOCpeflCTBOM yMHO>KeHHfl MaTpML^bl 



KorapbiM ABJifieTcn nepBbiM BeKTopoM BecoBoro 

K03CjDCjDML4MeHTa B KOflOBOM cnoBape. MCXOAHOe 

t BbNucnaeTCfl M3 



BeKTopa v, nony^eHHoro 1/13 w 

npeflCTaBJiaeT oi^eHKy aMnjwyAbi cumana, 
KOTopbiM 6bin 6bi nonyneH Ha npneMHMKe npn 
BeKTope » o BecoBoro KoscpcpMi^neHTa Ha 

nepeflamwKe n npn o6-beflMHeHuu cumanoB Ha 
npneMHMKe no MaKCHManbHOMy OTHOweHi/iio. 
06-beflMHeHne no MaKCHManbHOMy OTHomeHHio 
fiBJifleTCfl xopoiuo M3BecTHbiM onoco6oM 
o6-beAHHeHna curHanoB ot MHO^ecTBa aHTeHH. 

> nonynaioT M3 C m Ka>Kfloro BeKTopa 



w BeCOBblX K03CpCpML(MeHTOB. OL^eHOHHafl 

Benn^MHa p a™ Ka>Kfloro BecoBoro 

K03Cf)CjDML^MeHTa M3 KOflOBOTO CJlOBapfl 

BbiMMCiifieTCfi nyTeiw yMH0>K6Hi/ifl v Ha apMMTOBy 
TpaHccjDopMaHTy v aih flaHHoro BeKTopa 

BeCOBOrO K03CpC)3MU,HeHTa. MHfleKC K, CBfl3aHHblfi 

c Han6onbUJHM 3HaneHneM p, H3MepeHHbiM 

T3KMM 06pa30M B KOHTpOJlJiepe 752 , 

nocbinaeTca o6paTHO Ha nepeflaromee cpeflCTBO 
CBA3M 702. KoHTponnep 714 3aflaeT ycunnTensiM 
720-722 c perynupyeMbiM ycwieHueM n cxeiviaM 
724-726 cpa30Boro cflBura BeooBbie 

K03Cp4)HI4HeHTbl, COOTBeTCTByKJLAHe 

nepeflaHHOMy HOMepy HHAeKca. 

TaKMM o6pa30M, KOHTponnep 752 OL^eHMBaeT 
pa6oHne xapaKTepuoTMKH Ha Bbixofle 
npoL^eccopa 790 npneMHUKa. Buxoahom ci/iman 
npoL^eccopa 790 npneMHMKa M3BneKaeTca M3 
ooBOKynHoro BbixoAHoro CMmana aHTeHH 
768-770 aHTeHHOM pewe™ 708. 3Ta ou,eHKa 
TaK>Ke 6a3npyeTOfl Ha BecoBbix KoacpcpHi^eHTax 
Ha TpaKTe paAnonpueiwa, onpeAeneHHbix 
KOHTponnepoM 752. 

KaK y>Ke OTMeManocb Bbiiue, Ha npneMHMKe 
ncnonb3yeTcsq o5-beflMHeHne no MaKCHManbHOMy 
OTHOweHHK). Era mo>kho 3aMeHMTb APyrnMH 
cnooo6aivin onTMMnsai^nn, b nacTHOCTH, 
onTHManbHbiM 06-beAMHeHweM, ecnn 

onTHManbHoro o6"-beflHHeHMH TaKwe n3BecreH. 
BMecTO o6eoneHeHHfl MaKCMMaribHoiJi 
aMnnnTyflbi min molahocth npneivia OTHOiueHMe 
Ha KOHTponnepe 752 MO>KeT ooecneHMBaTb 



noiviexaM njiioc niyMy. 

B AaJibHeMiueM 6yflyT c 
BapnaHTbi peann3aL(nn n3o6peTeHMfl, b Koropbix 
npneMHoe cpeACTBO cbh3h coflep>KHT KoppeKTop 
820. Hpu 3tom onnoaHne npMBOAHTcn ann 
npneMHoro cpeflCTBa cbh3w, BKnioMaioinero b 
ceoa OAHy aHTeHHy, n nepeAaroiiiero cpeACTBa 

CBH3M, HMeiOLAerO HeCKOJlbKO aHTeHH, K3K 

o Ha cp)Mr.1 ki 2. 



B stmx BapuaHTax onopHbiw onrHan 
ncnojib3yeTCH atih onpeAeneHHfl BecoBbix 

K03C}3CpMI4HeHTOB l/l BbNMCJieHMfl 

ycTaHaBnuBaeMbix napaMeTpoB Ana KoppeKTopa 
820 Ha TpaKTe paAnonpneivia. Mcnonb30BaHne 
nepeAann onopHoro cumana Ha npneMHoe 
cpeACTBO CBS3M pf\x HacTpoMKM KoppeKTopa 820 
M3BecTHO. B TpaAMunoHHbix cucTeMax onopHbiii 
cuman Bbi6npaeTCfi TaKnM o6pa30M, mto6n 

ynpOCTMTb yCTaHOBKy K03CpC|3MLlMeHTOB. 

Ho aBTopbi oGHapy^nnn, hto ecnn 
nepeAaioiiiee cpeACTBO HMeeT aHTeHHyio 
peiueTKy, a npneMHoe cpeACTBO MMeeT 
KoppeKTop, 

to nepeAaBaeMNM onopHNM curHar mo>kho 
Bbi6npaTb c yneTOM yMeHbuieHna 3aTpaT Ha 
nepeAany onopHbix cumanoB, coxpaHa^ npu 
3tom 6onbLune K03cpc}3ML^MeHTbi ycnneHUfl Ha 
aHTeHHoii peiueTKe. 

ComacHO n3o6peTeHnio Heo6xoAHMO 
nepeAaBaTb HecKonbKO onopHbix cumanoB, no 
OAHOMy a™ Ka>KAOM aHTeHHbi pemeTKM. Ecnn 

CpeACTBOM CBA3M 101 RBflfleTCH 6a30Baw 
CTaHL^fl, a CpeACTBOM CBA3M 102 

paAH0Tenec})0H, to Lienecoo6pa3HO 
Mcnorib30BaTb cuman, o6ecneHHBaK>LAnfi 
MHHUManbHbie 3aTpaTbi npu nepeAane Ha Bbi6op 
BecoBbix KoscpcpML^neHTOB Ha TpaKTe 
paAHonepeAaHM cpeACTBa cb«3m 102, He 
3a6oT3Cb o Tpe6oBaHMflx k pecypcaM b 
cpeACTBe cbash 101 flBnaiomeMCfl 6a30Boii 
CTSHL(MeCi. CpeACTBO CBA3H 101, flBHfliomeecfl 
6a30BOM CTaHLinePi, HMeeT flocTaTOHHbie 
cpyHKLjMOHaribHbie bo3mo>khoctm Ana 
BbinoriHeHMfl cno>KHbix BbiMncneHnti npn Bbi6ope 
3HaHeHMti ana KoppeKTopa 820, Toraa KaK 
sHepreTunecKne saTpaTbi b cpeACTBe cba3m 102 
uenecoo6pa3HO CBecTH k MUHUMyMy, mto6u 
npoAHMTb cpoK cny>K6bi 6aTapen. 

Ecjim >Ke cpeACTBO cba3m 101 flB/iaeTCfl 

nOflBM>KHblM a CpeACTBO CBS3M 102 6a30BOfi 

CTaHi^neW, xenaTeribHO MMHMMH3npoBaTb 
noTpe6HOCTH cpeACTBa CBH3M 101. noTpe6HOCTM 
paAHonepeAaHH He HMeioT TaKoro KpHTMHecKoro 
3HaneHHfl Ana 6a30B0H CTaHL(nn, nocKoribKy OHa 
MOJKeT nepeflaBaTb cuman, He 3a6oTncb o cpoKe 
cny>K6bi 6aTapen. l~opa3flo Ba>KHee pacxofl 
pecypcoB nopTaTHBHoro cpeACTBa cb^3m Ha 
BbN/icneHne 3HaneHMM flnfl KoppeKTopa 820 Ha 
TpaKTe paAHonpi/iewia. CneAOBaTenbHO, ecni^ 

CpeACTBO CB33H 101 AB/lfleTCH nOpTaTMBHbIM, 

)KenaTenbHO, mto6u onopHbiM cuman no3Bonsin 
ynpocTMTb BbNucneHne ycTaHaBnuBaeMbix 
napaiweTpoB Ann KoppeKTopa. TaKMM o6pa30M, 
cneAyeT noHMMaTb hto mo>kho ncnonb30BaTb 
pa3Hbie curHanbi b KanecTBe onopHoro curHana, 

B 3aBMCMMOCTH OT TOTO, KaKOe M3 CpeACTB 

CBq3M, 101 nnn 102, 3Bn3eTcn nopTaTMBHbiM b 
cucTeMax cba3h, b nacTHOCTM b 
paAnoTenecpoHHbix ceTqx. 

ECJIM CpeACTBO CBJ13H 101 ABflfieTCfl 

paAnoTeneioHOM, Ann ynpomeHUfl BbmncneHun 
ycTaHaBnuBaeMbix napaMeTpoB KoppeKTopa 
onopHbiM curHan ^BnneTcq nacTbio 
MOAyni/ipoBaHHbix AaHHbix HanpnMep, KaK b 
cucTeMe CTaHAapTa GSM. TaKMe onopHbie 
cumajibi noKa3aHbi Ha cpnr.12, rp,e ohh 
AocTaTOMHO pa3HeceHbi bo BpeMeHM, HTo6bi 
ynecTb 3aAep>KKy MHoronyneBoro 

pacnpocTpaHeHMJi. Hanano h KOHei^ onopHbix 
cumanoB xapaKTepn3yeTca nepnoAOM 
nnnoo6pa3Horo M3MeHeHH^, HTo6bi MCKJiioHMTb 

MFHOBeHHOe H3MeHeHMe MOLL4HOCTH. 

MTo6bi MMHMMM3npoBaTb 3aTpaTbi, onopHbie 
cumanbi ncnorib3yioTCfl Ana CMHxpoHH3aunn, 
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HacTpoMKM KoppeKTopa n Bbi6opa BeKTOpOB 
BecoBbix K034)ct3HL4neHTOB. Kpoivie Toro, Ana 
flononHHTenbHoro CHMJKeHMfi 3aTpaT 
ncnojib3yioTOfl onopHbie onmajibi, 
OTnwHaioLAnecfl ot curHanoB, o6bNHO 
npnivieHfleMbix b cucieMax TDMA (HanpHMep, b 
cucTeMax CTaHAapTOB TATRA n GSM), flnq 
Bbioopa BeKTopa BecoBoro KoscpcpHLtMeHTa c 
noMOL^bio HacTpowKH KoppeKTopa npnMeHfieTCfi 
peujeHne c wcnanb30BaHneM koaoboto cxioBapn. 

CxeMa 800 KOHTponnepa, BKnKmaioLnaq 
cxeMy 802 HacTpotiKM KoppeKTopa, 
npeflCTaBneHa Ha cpnr. 8. 3tot KOHTponnep 

MOWHO MCnOJlb30BaTb B CpeflCTBe CB33M 702 MflM 

704, hum b tom n flpyroM, m oh i/icnonb3yeTCH b 
tom cnynae, Koraa oflHO nnn 06a cpeflCTBa 
CBS3M HMeioT KoppeKTop. CxeMa 800 
KOHTponnepa BKmonaeT cxeMy 804 npou,eccopa 
onopHbix cumanoB, KOTopaa o6pa6aTbiBaeT 
npuHATbie cumanbi flnn BbMMcneHMfl BecoBoro 
K03cf)4)Mi4MeHTa A-nn aHTeHH Ha APyroM cpeACTBe 
CBA3M, MMeioii^eM aHTeHHyio peiueTKy. CxeMa 
806 Bbioopa BeKTopa BecoBoro KoacpcpnuneHTa 
nonojib3yeT yKa3aTenb BecoBbix 

K03CpC(3MI4MeHT0B, XpaHHLUMMCfl B KOflOBOM 

cnoBape 808, HanpuMep, b cpopMe Ta6nnL(bi 1 
uriM Ta6nni4bi 2. Bbi6paHHbiw BeKTop BecoBoro 
KoacpcjDML^neHTa noaaeTCfl Ha bxoa cxeMbi 802 

HaCTpOMKM KOppeKTOpa H CXeMbl 812 flBOMMHOrO 

cpopMaTa u KOflupoBaHMfl. CxeMa abommhoto 
cpopMaTa m KOAnpoBaHMfl BbiflaeT MHCpopMai4M(o 
Ana paAnonepeflaHM Ha Apyroe cpeACTBO cba3m. 

riepeAawii^ee cpeACTBO cba3h nocbinaeT 
MHCpopMai^noHHbie i/i onopHbie CMTHanbl, KaK 
noKa3aHO Ha cpwr. 6. OnopHbie CMmaribi 
nocbinaioTCfi He3aBuci/iMO o Kan<ppv\ aHTeHHbi. 
flnfi MMHHMM3ai4MM scpcpeKTOB 3aflep>KKH B 
onoTeMax o6paTHofi cbasm onopHbie cnmanbi 
npeflnoHTHTenbHO nepeflaioT He 

COnpMKaCaiOLL(MMMC3 C MHCpOpMai4HOHHblMM 

naKeTaMH. KpoMe Toro, ecru npneMHoe 

CpeACTBO CBH3M MMeeT KOppeKTOp, M BecoBbie 

K03cpcj3Mi4MeHTbi KoppeKTopa w Ha TpaKTe 
paflnonepeaaHM ana aHTeHHoPi peweTKM 
ycTaHaBfiMBaioTCfi Ha ocHOBaHUM oahoto n Toro 
>Ke onopHoro ci/imana, to cuman Ana k3>kaom 
aHTeHHbi npeAnoMTHTenbHO pa3flenaeTCfl bo 
BpeMeHM BMecTO Toro, MTo6bi pa3nuHaTbCfl no 
nacTOTe nnn KOAy 

CHanana onuujeM cnoco6, npn kotopom 
BeKTop BecoBoro KoscpcpuL^eHTa onpeAenaioT 
He3aBMCMMO ot ycTaHOBKH KoppeKTopa, a 3aTeM 

M3 BeKTOpa BeGOBOrO K03CpCpMU,HeHTa 

onpeAenqioT ycTaHaBJiwBaeMbie napaMeTpbi ppn 
KoppeKTopa npneMHMKa, 3tot cnocoo" 
npuMeHfieToa, KorAa onopHbie cumaribi 

Bbl6MpaK3TCH C L(enbK) MMHMMH3ai4MM 3aTpaT, HTO 

MO>KeT MMeTb MecTO, ecnn cpeACTBO CB33U 101 
HBJifleTcn 6a30Bofi GTaHunePi. npn 3tom 
ncnojib3yioTCfl 3HaHeHna, npeABapwTenbHO 
3aflaHHbie b cpeACTBe cbh3m. MaTpni^a X 
3anoMHHaeTcn b cpeACTBe cb&3m bo BpeMfl ero 
M3roTOBneHHfl, noAKnioHeHtffl win npu 
ncnojib30BaHMM b hobom cucTeMe. MaTpwqy 
BbMHCJTflioT cneflyioiAMM o6pa30M: 
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x= Cy y) y 



CTO/lfiua M3BBCTHOr □ 



onopHoro 

TpaHccf)opMaHTa ot Y. 

CxeMa 804 npoL(eccopa onopHbix c 
(cpur. 8) 

KoppenfiLinoHHyio MaTpnL^y R a™ onopHbix 
cumanoB T h 



- onopHbie curHan, npuHATbiM ot 



aHTeHHbi, a sT - spMHTOBa TpaHccpopMaHTa 
onopHoro curHana, npuHHToro o" 

3aTeM cxeMa 806 Bbi6opa BeKTopa bi 
KoacpcfiMLineHTa npon3BOAMT BbNuoneHna pjm 
Ka>Kfloro MHfleKca b koaobom cnoBape 808, 
HTo6bi nonynnTb MaKCHManbHbiM onrHan 
MO^HO C ™,r fl e p = ? - tRi(j 

N - B03MO>KHblM BeKTOp BeCOBOTO 

KOSCpC^IML^HeHTa, w h ^ SpMHTOBa 

TpaHccpopMaHTa B03MO>KHoro BeKTopa BecoBoro 
Koacpct>MU,neHTa. TaKMM o6pa30M Bbi6npaeTca 

MHAeKC BeCOBblX KOSCpCpMLjUeHTOB, AaKDlAMX 

Han6onbLijee SHaneHHe p. 3aTeM MHAeKC 
Bbi6paHHoro BeKTopa BecoBoro K03cpcpML4neHTa 
nepeAaerea Ha TenecpoHHbiM annapaT nepe3 
cxeMy 812 ABomHoro cpopMaTa n KOAnpoBaHMfl. 

nocne sraro BbmncnnioTca K03cpcpnu,neHTbi 
M3 Bbi6paHHoro BeKTopa BecoBoro 
KoscpcpML^neHTa. HanpuMep, b KoppeKTope c 
OL^eHKoti nocneAOBaTenbHOCTH no 

MaKCHManbHOMy npaBAonoAo6nio (MLSE) 
KoacpcpML^neHTbi KoppeKTopa cpopMnpyioTCfl H3 
napaMeTpoB, nonyHeHHbix b cxeMe 802 
HacTpoito KoppeKTopa, cneAyioLAUM o6pa30M. 
CHanana BbiHucnseTCfi BeKTop v, , Korapbifi 

flBJiaeTCJi oi^eHKoi^ CMmana, Korapbii^ 6bin 6bi 
npuHAT, ecnn 6bi onopHbiPi cuman 6bin nocnaH 

OAHOBpeMeHHO CO BCeX aHTeHH C Bbl6paHHblMH 
BeCOBbIMM K03CpCpHI4HeHTaMH, 

v = E s .w* 
1-1 1 

rAe Wi ABnaeTCfl i-M sneMeHTOM 
Bbi6paHHoro BeKTopa BecoBoro K03cpcpnu,neHTa. 
Oi^eHKa h KaHana, H3 kotopom nonyHaiOT 



rae wi - 



MOAyn/ipyioiAUM nMnynbCHbm 



otktimk cpunbTpa, (He noKa3aHHoro Ha nepTe>Ke) 
b nepeAaioLLieM cpeACTBe CBfi3M, a ® 03HanaeT 
CBepTKy. 

3tot BeKTop h ncnonb3yeTca pf\n 

cnHxpoHM3aL(nn cumbojiob bo BpeMeHM, nocne 
^ero ycTaHaBnuBaeMbie napaMeTpbi KoppeKTopa 
onpeAenaioTCfi c noMombio cooTBeTCTByiomero 
cnoco6a, H3BecTHoro cneL(nariMCTaM. ripoL^ecc 
ynpou^aeTcn 3a cneT npeABapnTeribHoro 
BblHUCJieHUfl KaK mo>kho 6ojibiiiero KOJlMHeCTBa 
BejlMMMH. 

YcTaHaBnuBaeMbie napaMeTpbi KoppeKTopa 
Ana HHCpopMaL(MOHHoro naKeTa onpeAennioT 
OAHOBpeMeHHO c Bbi6opoM BeKTopa BecoBoro 
KoocpctJimneHTa Ana AaHHoro HHCpopMaLiMOHHoro 
naKeTa. B HeKOTopbix o5cTOflTeribCTBax Ha 

TpaKTe 06paTHOM CBa3H MO>KeT MMeTb MeCTO 

cymecTBeHHaa 3aAep>KKa, KOTopaa BrmaeT KaK 
Ha TOHHOCTb Bbi6opa BeKTopa BecoBoro 
KoscpcpMi^neHTa, TaK h Ha HacTpoMKy KoppeKTopa. 



o 



CO 



B anbTepHaTMBHOM BapwaHTe ycTaHaBnwBaeMbie 
napaMeipbi KoppeKTopa Ana oahoto naKeTa 
onpeflensiKJT 1/13 onopHbix ci/irHanoB, KOTopwe 
ncnojib3yioTOfl Ann nony-ieHHfi BeKTopoB 
BecoBbix KoscpcpMuneHTOB Ana cneAyiomero 
MHCpopMau,noHHoro naKeTa. Ilpn 3tom 
yMeHbiuaeTca 3aflep>KKa b ycTaHOBneHMM 
napaMeipoB KoppeKTopa, n npuMeHeHHe 
AaHHoro BapwaHTa bo3mo>kho, ecnn Bbioop 
BecoBoro Koscpcjji^HeHTa n yciaHaBrnBaeMbix 
napaMeipoB KoppeKTopa npon3BOAHTcq 

He3aBH0HMO. 

OnopHbie CMrHaribi, KOTopwe Mi/iHi/iMH3npy(OT 
3aTpaTbi, ABJiflfOTca HaoTbio MOAynnpoBaHHbix 
AaHHbix, o6naAaioi4HX t3kmmm CBOMCTBaMM, mto 
noKa3aHHaa Bbiiue oopaTHas (y H y)~ 1 xopowo 
o6ycnoBiieHa. KaK bhaho M3 cpnr.12, onopHbie 
cumanbi 6yAyT AOCTaTOHHO pa3AeneHbi bo 
BpeMeHM, MTo6bi ynecTb 3aAep>KKy 
MHoronyMeBoro pacnpocTpaHeHMfl. Hana/io n 
KOHeu, onopHbix cwmanoB xapaKTepw3yeTcn 
nepnoAOM nnnoo6pa3Horo H3MeHeHi/ui, 4To6bi 

MCKTIIOMMTb MTHOBeHHOe H3MeHeHMe MOII^HOCTM, 

TaK >Ke KaK b naKeTax b coBpeMeHHbix TDMA 
ci/icTeMax. 

CornaoHO flpyroMy BapwaHTy 

ocymecTBJieHUfi H3o6peTeHi/ifi BeKTop BecoBoro 
K03cpcjDML4neHTa onpeAejiflioT BiwecTe c 
ycTaHaBiiMBaeMbiMM napaMeTpaMi/i KoppeKTopa. 
3tot cnocoo" TaioKe npuMeHMM b Tex ony-iasx, 
KorAa onopHbie curHaribi Bbi6upa(OTCfl c u,enbio 

MMHWMM3aU,WM 3aTpaT, MTO B03MOJKHO, KOrfla 
CpeACTBO CBH3W 101 flBJlfleTCH 6a30BOM 

CTaHUMeW. Otot noAXOA u,enecoo6pa3eH, ecnn 
AnnHa KoppeKTopa He no3Bon?ieT eMy 3axBaTi/iTb 
Boe MHorony^eBoe pacnpoorpaHeHne. ripn 
TaKOM penieHUM ncnonb3yeTCfl apxnTeKTypa 
cxeMbi 900 KOHTponnepa, noKa3aHHaq Ha cpur. 9. 
CxeMa 900 KOHTponnepa MO>KeT TaioKe 
nononb30BaTboa c KoppeKTopoM MLSE. CxeMa 
902 Bbi6opa Beicropa BecoBoro Koacpctini4neHTa n 
HacTpoC^KM KoppeKTopa ncnonb3yeT cneAywinne 

BeflMMMHbl 

X = (y H y)- 1 y H 



onopHoro cnmaria. 

3tm 3HaneHHfl BbNucnaioTCfl 
npeflBapwTenbHO n 3anoMWHaK)Tcq b 
KOHTponnepe 752, KaK Obino BKpaTU,e onucaHO 
BbiLue. flpyroti M3BecTHOM MMnynbCHotf 
nocneAOBaTejibHOCTbK) ABnaeTCH z, KOTopyio 

onpeAenaioT TaK, hto KorAa z cpwibTpyeTCfl 

MOAynnpyioinnM qbnnbTpoM (He noKa3aHHbiPi Ha 
nepTexe cpunbTp Ha TpaKTe paAnonepefla^n 
cpeACTBa cbs3m 702), un/ieioLUMM HMnynbCHbitf 

OTKJ1MK n (Hanpl/IMep, CjDMJlbTp O KOCMHyCHbIM 



MHfleKC = 1, MMH.OLUH6Ka = 1000000,0 

p_ nopor paBeH Hucny Me>KAy 0,0 n 1,0, 
HanpnMep, 0,7. 

TAe - BeKTOp KOSCjDCfjMLlMeHTOB, 

npeflCTaBnaioiAMX KOMnoHeHTbi o6"beA^HeHHbix 
otkjiukob cpHJibTpa h KaHana ot \-v\ nepeflaiomeK 

aHTeHHbl, m - MOAynHpyiOLL(MM HMnyjlbCHblM 

OTKnuK cpunbTpa Ha TpaKTe paAMonepeaa , -in (He 
noKa3aHHoro Ha nepTewax), a ® 03HanaeT 
CBepTKy. HcxoAHoe 3HaneHne MUHMManbHOM 
owh6kh Bbi6npaeTOfl 6onbiuMM. 3Ha4eHi/ie 
p_nopora Bbi6npaerefi TaKi/iM o6pa30M, hto6n 
orpaHUMHTb KonuneoTBO Heo6xoAMMbix 
BbNucneHwfi. CneAOBaTeribHD, 
paccMaTpuBaioTCfl TonbKO Te BeooBbie 
KoaqbcfiML^neHTbi, Korapbie wueioT 

MaKCMManbHbie M3MepeHMfl moiuhootm. 
3HaMeHne 0,7 cooTBeTCTByeT TonbKO BepxHUM 
paccMOTpeHHbiM 30%. ABTopbi n3o6peTeHMfl 
o6Hapy>KMnM, hto olum6kh crynaioTCfi pe>Ke 
ecero b cnynae onrHana BbiooKoro ypoBHfl, xota 
He o6fl3aTenbHO b cnynae cumana HauBbicLuero 
ypoBHn. Mo>kho paccMOTpeTb m 6onbiuMM nnn 

MeHbLiJUn npOU,eHT B03MO>KHblX BeCOBblX 
KOSqbcflML^HeHTOB. 

3aTeM npoM3BOAflTCfl BbHncneHna no 
KOAOBOMy cnoBapio Ana J B03MO>KHbix BeKTopoB 

BeCOBblX K03C{)Ct3WL4WeHTOB: 

CAenaTb j = 1 b J 

h rfle w - - BeKTop 



3 K03C()43HL4HeHTa, 

ecnn p > p_nopor 

BblHMCnUTb "OUJUCKy" 

eonn oniM6Ka < MHH_oiun6Ka, TorAa 
MUH_oiun6Ka = oiun6Ka 

MHfleKC =j 

3aKOHMMTb onepaL(nio "ecnn" 

3aKOHMMTb onepaL(nio "ecnn" 

3aKOHHMTb BbinoriHeHMe i4MKna. 

CxeMa 902 HacTpofiKH KoppeKTopa CHanana 
M3MepaeT MOiUHOCTb m onpeAen^eT, 
npeBocxoAUT nn 3Ta MoiAHOCTb AaHHbii^ nopor. 
flna npeBbiwaioLUHX nopor M3MepeHMM 

MOIUHOCTM BblHMCnneTGH OLUM6Ka c 

Mcnonb30BaHneM napaMeTpoB KoppeKTopa, 
BbiHHcneHHbix Ana BeKTopa BecoBoro 
K03c{3cfjML(neHTa. fl™ KoppeKTopa MLSE 
"oiun6Ky" BbiMncnnioT npn Ka>KAOM MTepau.nn 
oneAyioiAHM o6pa30M: 

B03MO>KHblM HMnynbCHblH OTKT1HK 
h = 1 c i 
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" OUMfiKa" 



BeKTOp O K0Mn0H9HTaMH 

npeACTaBnaeT HopMy 
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BeKTopa. ti' - B03MO>KHbie yoTaHaBnMBaeMbie 



3HaHeHMfl M3 
BbNHOJlfllOTCfl I 
BenMHMHbi; 



onopHbie CMrHan, npuHATbifi ot 



BpeMeHM, KOTopbiM yxe 6bin onucaH BbiLue n 
M3BecTeH cneu,na^MCTaM b ashhom oGnacTH, 
m W|* conpa>KeHHoe KOMnneKCHoe hmcho Ana 
W |. ripn stom cnoco6e MaKOUManbHbiti ypoBeHb 
o6ecne4MBaeTCB nyTeM onpefleneHHfl 3HaneHMM 

h M w, KOTOpbie MMHMMM3HpyfOT 0HJM6KH, B 



7J 



MaKCMMajlbHyK) MOWHOCTb npHHsrroro c 

noHHTHe "onin6Ka" ABnaeTCfi KanecTBeHHOM 
0148HKOM cwrHana Ha Bbixofle KoppeKTopa. 

3aTeM nHfleKC BbiopaHHoro BeKTopa 
BecoBoro K03epcpnu,neHTa o6pa6aTbiBaeTca nnn 
nepeaa'-in Ha TenecpoHHbiM annapaT cxeMofi 812 
Abommhoto epopMaia n KOflupoBaHnn. 
YcTaHaBrnBaeMbie napaivieTpbi KoppeKTopa 

MCnOJlb3yiOTCfl A™ 3aflaHHf1 K03CpCpHU,HeHTOB B 

Koppeiaope 820. 

Ha cpnr.10 nponnniocTpnpoBaHbi pa6oMue 
xapaKTepudnKH cucTeMbi, n3o6pa>KeHHOM Ha 
cpnr.8, c MeTbipbM^ nepeflaioL^HMM aHTeHHan/iu b 
OTnuHMe ot CMCTeMbi 6e3 peiueTKH, pa6oTa(ou4eti 
b GTaHflapTe GSM, KOTopaa MMeeT KaHan c 
3aflep>KKOM paonpooTpaHeHna Ha 2 cuMBona m 
paccMMTaHa Ha ckopocth flBM>KeHMfi neLuexofla. 
Ha rpacpHKe noKa3aH K03cpcpnu,neHT 6mtobom 

OHIH6KM (BER) B 3aBMCMMOCTM OT OTHOWeHMfl 

SHeprnn Ha 6ht k nnoTHOCTM molahoctm wyMa 
(Eb/No) b fleL(M6enax. KpwBaa 1000 
xapaKTepn3yeT pa6oTy 6e3 KOflnpoBaHMfi fljia 
3amnTbi ot OLUI/160K h 6e3 pemeTKM n flaHa Ana 
opaBHeHMfl 0 KpMBOM 1002, xapaKTepn3yioineM 
cooTBeTCTByioinyK) pa6oTy 6e3 KOflupoBaHMfi c 
ncnorib30BaHneM pewe™. I~lpn stom 
flocTuraerefi ycuneHne nopaAKa 7 p,B, mto 
no3BOJiaeT cymecTBeHHO yBenuMMTb apem 
pa3roBopa wnw nponycKHyio cnoco6HOCTb b 

CMOTeMe nOflBMJKHOM paflHOOBfl3M. KpuBaa 1001 

xapaKTepw3yeT pa6oTy c KOflupoBaHweM 3amnTbi 
ot oluh6ok 6e3 ncnonb30BaHMfl peiueTKH n AaHa 

AHfl CpaBHeHMfl C KpHBOW 1003, 

xapaKTepn3y(omeM pa6oTy c KOAMpoBaHMeM m 
aHTeHHOM peweTKofi. 3Aecb TaioKe AOCTi/iraeTca 
yci/ineHwe nopsiAKa 7 p,S. 3KOHOMWfi 3aTpaT npi/i 

cneL(McpnKaTopoB BecoBbix KoacpcpnuneHTOB 
cocTaBnneT 6onee 20% no cpaBHeHMio co 
cxeMaMM c TpaflML(noHHbiMH onopHbiMH 
cumanaMM n KBaHTOBaHi/ieM BeKTopoB BecoBbix 
KOSCpCpML^HeHTOB, B OTJlMMMe OT ncnonb30BaHMn 

KOflOBoro cnoBapfl. 

Ha cpur. 11 npoMnntocTpupoBaHa 
scjscfeKTWBHOCTb cnocooa pa6oTbi KOHTponnepa, 
M3o6pa>KeHHoro Ha epi/ir. 9, b cpaBHeHi/ii/i c 
scfccpeKTWBHOCTbK) KOHTponnepa, H3o6pa>KeHHoro 
Ha cpur 8, Ana KOHKpeTHoro cnyMan, KorAa 
Heu,enecoo6pa3HO OTAenbHO oi^eHUBaTb 
yoTaHaBfiMBaeMbie napaivieTpbi peweTKU n 
KoppeKTopa. KpuBaa 1005 xapaKTepi/i3yeT 
pa6oTy 6e3 KOAHpoBaHwa c 3aiAMTofi ot oujh6ok 
Ann cnocooa no cpur. 8 n AaHa pf\n cpaBHeHwa c 
KpuBOM 1006; xapaKTepn3yK)iAeii pa6oTy 6e3 
KOAnpoBaHMfl Ana cnocooa no cpur. 9. KpuBaa 
1007 xapaKTepn3yeT paooTy c KOAMpoBaHueM 
Ana 3aLAMTbi ot oluhook aha cnoco6a no cpnr, 8 
m AaHa Ana cpaBHeHun c KpuBow 1008, 
xapaKTepn3yK3ineM KOAnpyeiviyio paooTy Ann 
cnoco6a no cpur. 9. B AaHHOM cnynae cxewia, 
M3o6pa>KeHHafl Ha cpnr. 9, o6ecnennBaeT 
Bbinrpbiiu b xapaKTepucTHKax cumana. 

TaKUM o6pa30M, mo>kho noHHTb, mto 
BecoBbie K03cpcpnu,MeHTbi Ha TpaKTax 
paAnonepeAann pfwt aHTeHHoPi peujeTKU mo>kho 
KoppeKTuposaTb c u,enbio yjiymueHnq ycuneHnq 
Ha TpaKTe paAnonepeAa^n. BecoBbie 
KoacpcpML^neHTbi Ha TpaKTe paAnonepeAann 
mo>kho 3aAaBaTb He3aBncnMO ot npneMHoro 
cpeACTBa cb^3m. AnbTepHaTMBHO, npueiviHoe 
CpeACTBO CBA3H MO>KeT Bbi6npaTb BecoBbie 
KoacpcpML^neHTbi Ha ocHOBaHMM onopHoro 
cumana, npnHAToro ot nepeAaioiAero cpeACTBa 
CB33M. flna o6ner4eHM3 npou,ecca BbiSopa 
BecoBbix KOSCpCpML^neHTOB mo>kho nononb30BaTb 



KOAOBbiM cnoBapb. Ecjim npneMHoe cpeACTBO 
CBA3M BKJiioHaeT b ceofl KoppeKTop, M3 Toro >Ke 
onopHoro curHana mo>kho BbmncnuTb 
yoTaHaBnuBaeMbie napaivieTpbi KoppeKTopa n 
BecoBbie K03cpcpnu,MeHTbi, o6ecne4MB TeM 
caMHM MMHHMM3au,nio 3aTpaT npn 
paAnonepeflane. 

cUopiwyna M3o6peTeHnn: 

1 . Cnoco6 cf)yHKi4HOHnpoBaHna ycTpowcTBa 
CBH3M a™ 3aAaHHfi no MeHbiiiefi Mepe OAHoro 
BecoBoro K03cpcpnu,MeHTa Ha TpaKTax 
paAnonepeAaHH, cB?i3aHHbix c aHTeHHaivin 
aHTeHHOM pemeTKM, 3aKJiioHaioiAHMoa btom, hto 
nepeAaioT onopHbifi cm man Mepe3 Ka>KAyio 
aHTeHHy b aHTeHHOM peineTKe, 3aAaioT BecoBOM 
KoacpcpML(MeHT Ha no MeHbiueCi Mepe oahom M3 
TpaKTOB paAnonepeAaMM, CBfl3aHHbix c 

aHTeHHaMM, Ha OCHOBaHMM BeCOBOM 

MHCpOpMaL4MM, OTTIMMaiOLLlMMCn TeM, 4TO BeooByio 

MHCpopMai4nio Anfl Ka>KAofi aHTeHHbi npuHMMaioT. 

2. Cnoco6 no n.1, OTnnMaioiAMMC^ TeM, 4to 
BecoBaa nHcpopMau,Mfl BKnionaeT b ce6fi 
cpa30Byio MHCpopMai4Hio. 

3. Cnoco6 no n.1 unn 2, OTni/iHaiow,ni*cfl TeM, 
mto BecoBaa MHCpopMau,nn BKnioMaeT b ce6n 
aMnnnTyAHyio HHCpopMaL(nio. 

4. Cnoco6 no n.1, OTnuMaioLAMMCfi TeM, mto 
BecoBaa HHCpopMaL^MH BKntonaeT b ce6a HOMep 

MHAeKCa, COOTBeTCTByiOLAUfi BeCOBbIM 

KoscpcpMLineHTaM Ann TpaKTOB paflnonepeflaHM. 

5. Cnoco6 B3BenjMBaHnq TpaKTa 
paAnonepeAann nepBoro ycTpoCicTBa cb?i3m, 
npuneM TpaKT paAnonepeAann npoxoAUT Me>KAy 
nepeAaTHMKOM m aHTeHHoti peiueTKoti nepBoro 
ycTpoMCTBa cb?i3m m aHTeHHafl pemeTKa 
BKniOMaeT b ce6n HecKonbKO aHTeHH, 
saKnioMaioLAuWcfl b tom, mto nepeflaioT onopHbiM 
cuman Ha BTopoe ycTpoi'icTBO cba3h Mepe3 
aHTeHHbi aHTeHHofi peiueTKH, BbiMHcnaioT bo 
btopom ycTponcTBe CB33M no MeHbiueM Mepe 

OflMH BeCOBOt^ KOSCpCpML^neHT flTlfl TpaKTa 

paAHonepeAann, oTnnMaioiAH^cfl TeM, mto 
nepeflaioT BecoByw MHCpopMaL^nio b 
cooTBeTCTBMM c ynoMAHyTbiM no MeHbiuen Mepe 

OflHHM BblHUCneHHblM BeCOBbIM 

K03CpCpML(HeHTOM OT BTOpOTO yCTpOMCTBa CBA3H 

Ha nepBoe ycTpoficTBO cba3h, h 3aAaioT no 
MeHbLuen Mepe oahh BecoBoPi KoocpcpML(neHT b 

nepBOM yCTpOtlCTBe CBn3M B COOTBeTCTBHU c 

BecoBO/i nHcpopMaL(ne/i, npuHSTOM ot BToporo 

yCTpOMCTBa CBA3M. 

6. Cnoco6 no n.5, OTnuMaioLAMMca TeM, mto 
Ha STane BbmncneHUfi BbiMncnjiioT bo btopom 
ycTpoMCTBe CB33H conpa>KeHHoe KOMnneKCHoe 
Mucno n3MeHeHHH aMnnnTyAN n cpa3bi bo BpeMfl 
nepeAaMH onopHoro curHana Ha BTopoe 

yCTpOMCTBO CBA3M. 

7. Cnoco6 no n.6, OTn/iMaioiAMMCfl TeM, mto 
Ha STane BbiMncneHun Bbi6npaioT no MeHbiuew 
Mepe oahh BecoBofi Koacpcp^L(neHT H3 rpynnbi 
3aAaHHbix BecoBbix KoscpcpML(MeHTOB, npuHeM 
Bbi6paHHbiM no MeHbiueti Mepe oahh BecoBoti 

K03Cf)Ct)ML(HeHT BBnfieTCfl BeCOBbIM 

K03cpcpML(neHTOM M3 rpynnbi 3aAaHHbix BecoBbix 
K03cpcpML(neHTOB, Han6onee 6nn3KMM k 
conp;i>KeHHOMy KOMnneKCHOMy Mucny. 

8. CnocoG no n.7, OTnnMaioiAMMCfl TeM, mto 
Ha 3Tane nepeAaMM nepeAaioT MHAeKC, 
cooTBeTCTByioiAi'i^ no MeHbLuen Mepe OAHOMy 
BecoBOMy K03cpcpnu,neHTy. 

9. Gnoco6 no n.8, OTnnMaioiAMMCfi TeM, mto 
Ha 9Tane BbiMncneHUfl nonynaioT ou,eHKM 
M3MepeHHH curHana pj\n BecoBbix 
KoscpcpML^neHTOB rpynnbi 3aAaHHbix BecoBbix 
K03cpcpni4neHTOB m Bbi6npaioT no MeHbiiiefi Mepe 



o 



oo 



OflMH BeCOBOM KOSCpCpMLJ^eHT H3 OLjeHOK 

M3MepeHnCi cwHana. 

10. Cnoco6 no n.5, OTnunaioLni'iwcfl TeM, hto 
onopHbiM cuman nocbinaioT OTflejibHO nepe3 
Ka»<flyK) ameHHy. 

11. Cnocoo" no n.5, OTnuHaroLnnticfl TeM, hto 
onopHbiM curHan nocbinaioT nepe3 ra>Kflyio 
aHTeHHy aHTeHHofi pewe™ n pa3fiMHa(CT 
onopHbie CMrHanbi pjin Kax<AoCi aHTeHHbi. 

12. Cnocoo" no n.11, OTnuHaraLnnfica TeM, hto 
onopHbie cumajibi ppn Ka>Kflo£i aHTeHHbi 
pa3JinHai0T no nacTOTe. 

13. Cnoco6 no n.11, OTnmaK>w,mcn TeM, hto 
onopHbie onmajibi a™ ra>Kflo^ aHTeHHbi 
pa3iiHMaioT no BpeMeHM, npn stom onopHbie 
cumanbi noflaioT Ha bxoa oooTBeTCTByioL^eti 
aHTeHHbi b pa3Hoe BpeMfi. 

14. Cnoco6 no n.5, OTJii/iHaioLUMficfl TeM, hto 
rpynny 3aflaHHbix BecoBbix Koscpcpniji/ieHTOB 
nepeaaioT c nepBoro yoTpoticTBa cbh3I/i Ha 

BTOpoe yCTpOMCTBO CBA3M. 

15. Cnocoo" no n.14, OTnnHaK3L4HMCfi TeM, hto 
onpeflenaioT npeflbiflyu4ne BecoBbie 
KoacpcjDML^neHTbi m Ha 3Tane BbNucneHMfl 
Bbi6npaioT M3 noflrpynnbi BecoBbix 
K03cpcjDML4neHTOB b rpynne 3aflaHHbix BecoBbix 
KoacpcpML^neHTOB noArpynny BecoBbix 
KoscpcjDML^neHTOB, onpeAeneHHbix H3 BecoBbix 
KoacpcpML^neHTOB npn npeflbiflyi^eM 



16. Cnoco6 no n. 14, oniHHaioLAtificfl TeM, 

HTO HHfleKCbl B 3aflaHHOM CnMCKe BKJIIOHaiOT 

3anoMHeHHyio KOflnpoBKy c 3aLU,MT0w ot oluwook 
m Ha 3Tane nepeaann nepeaaioT MHfleKC, 

3aKOflMpOBaHHblM C 3aii(MT0M OT OLUM6OK. 

17. YoTpoCicTBO CBfi3M, coAepxoiAee 
npneMHMK, npuHHMaioLUMM onopHbiii caiman, 
nepeaaHHbiW nepe3 Kawyio U3 HecKOJibKnx 
aHTeHH b nepeAaioineM ycTpoficTBe cba3m, 
OTnuHaioi^eeofl TeM, hto b Hero BBefleHbi cxeMa 
Ann BbNMcneHMfl no MeHbiuefl Mepe OAHoro 
BecoBoro KoacpcpMLjueHTa pj\n Tpaicra 
paAnonepeAann nepeAaiomero yoTpoPicTBa 
OB33M H3 onopHoro cumana, npuH^Toro c 
Ka>KAOM aHTeHHbi, n nepeAaTHHK a™ nepeAann 



18. YoTpoMCTBO CBA3M no n.17, 
OT/inHaioi^eecfl TeM, hto npneMHUK coAepxwT 

naMflTb, B KOTOpOM XpaHMTOfl KOAOBbIM CJlOBapb, 

coAep>Kamnii BecoBbie K03cpcpnu,neHTbi Ana 
TpaKTa paAnonepeAann nepeAaiomero 

yCTpOMCTBa CBH3M. 

19. YoTpoMCTBO CBA3M no n.18, 
OTnunaioi^eecfl TeM, hto BecoBbie 
KoacpqbML^neHTbi koaoboto croBapa CBfl3aHbi o 
HHAeKcaMM koaoboto cnoBapa, a MHAeKCbi 
KOAOBoro cnoBapa BKnioHaioT KOAnpoBKy o 
MonpaBneHneM oujmCok. 

20. YcTpoMCTBO CBA3M no n.18, 
OTJiMHaioLneecfl TeM, hto b naM^TM xpaHHTca 
BecoBbie KosqbcpMLjueHTbi npeAbiAy^ero Bbioopa 
m cxeMbi Ann BbHHcneHHH ncnonb3yioT koaobnm 
cnoBapb m npeAbiAyu4ne BecoBbie 
Koacpc|3MU ] neHTbi a™ BbiHMCiieHUfi no MeHbUjePi 
Mepe OAHoro BecoBoro KoscpcpHLi,neHTa. 

21 ycTpoiicTBO CBA3M no n.18 hjih 19, 
OTnunaioi^eecfl TeM, hto BecoBbie 
KoscpqbuLineHTbi Bbi6npaioT c yneTOM 
orpaHnneHnn MaKCHManbHon moi^hootm Ha 
TpaKTe paflHonepeAaHM. 

22. yCTpotfCTBO CBH3M no n. 19, 
OTJii/iHaiou4eecH TeM, hto KOflOBbitf cnoBapb 
npoBepeH Ha cooTBeTCTBue koaobomy cnoBapio 
b nepeflaiomeM ycTpowcTBe CBH3H. 

23. ycTpoficTBO CBH3M no n. 22, 
OTJii/inaiomeecH TeM, hto KOflOBbie cnoBapn 
npoBepaioT nocpeACTBOM nepeAanu koaoboto 
cnoBapa us OAHoro ycTpoMCTBa cbasm m 
nepeAaioLAero yoTpotiOTBa oba3M Ha Apyroe 
nepeAaiomee ycTpoMCTBO cbs3M m ycTpoflcTBO 

CB33M. 

24. ycTpoMCTBO CBS3M no n.17, 
OT/innaioineecfl TeM, mto oxeMbi Ana 
BbiMncneHns BbiHucjisKJT 3HaneHne BecoBoro 
KoacpcjDML^neHTa m cpa3bi M3 npuHJiToro onopHoro 
onmana m M3 Konnn onopHoro cumana b 

yCTpOMCTBe CBE3H 
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Abstract of RU 2152132 (C1) 

ij Translate this text 

i| radio communication, in particular, space and earth communication systems. 
SUBSTANCE: transmitting part of device has power splitter, two amplitude 
modulators, paraphase amplifier, and two transmitting antennas. Receiving part of 
device has two receiving antennas, adder, subtraction unit, low-pass filter, quarter- 
phase shifter, and demodulator. State-of-the-art device has low stability to noise in 
cases, when discrete complex phase-shift keyed signals are used, which are better 
than wide-band frequency-modulated signals. Goal of invention is achieved by 
introduced carrier frequency oscillator, and angular modulation unit at transmitting 
part, and two tuned filters, correlation receiver, band-pass filter, amplitude clipper, 
key mixer and delay gates. Level of stability to noise depends on bandwidth of 
tuned filters. EFFECT: increased stability to noise. 10 dwg 
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(54) JlWHHfl PAflHOCBfl3kl C flPOCTPAHCTBEHHOM MOflyjlflU,MEl7l 



(57) PecpepaT: 

ripeflrio>KeHHoe ycTpoPicTBO othochtcr k 

06naCTM paflMOCBHSU H MO>KeT 6blTb 

ncnonb30BaHO b KOCMnnecKnx v\ Ha3eMHbix 
cucTeMax cbs3m, ncnonb3y(omnx 
npocTpaHcTBeHHyio MOAynflAwo. JImhma 
paflnocBaan, coflep>KaL4aq Ha nepeAaioiAefi 
CTopoHe pa3BeTBHTe;ib molahoc™, Asa 
aMnnnTyAHbix MOAynflTopa, napacpa3HbiPi 
ycunnTenb n ABe nepeAaioiAne aHTeHHbi, Ha 
npneMHoPi CTopoHe ABe npneiviHbie aHTeHHbi, 
cyMMaTop, BbiHMTaTerib, $HH, cpa30BpaiAaTenb 
Ha 90° v\ AeMOAyn^Top. OAHaKO AaHHoe 
ycTpoPicTBO o6naAaeT HeAOCTaTOHHOM 
noMexo3au^nLAeHHOCTbK) b cnynae npuMeHeHna 
AncKpeTHbix cocTaBHbix nacTOTHbix curHanoB c 
cpa30BOM MaHMnyjiflL^nefi, MMeroiAnx paA 
npeniviyiAecTB nepeA LunpoKononocHbiMM <t>M 



cumanaMM. BBeAeHne reHepaTopa HecyLAefl 
nacTOTbi m 6noKa yrnoBOM MOAynaL^nn Ha 
nepeAaiomeii crapoHe, a TaioKe AByx 
nepecTpaMBaeMbix cpmibTpc-B, KoppenauMOHHoro 
npneiviHMKa, no/iocoBoro cpmibTpa, 

aivinnMTyAHoro orpaHHnmena, CMecmenfl 
unioHeM v\ GneMeHTOB 3aAep>KKM no3Bonnno 
yBennHMTb noMexo3aiAMiiieHHOCTb, BenMHUHa 
kotopom onpeAenaeTcn no/iocaMH 
nepecTpaHBaeMbix cpki/ibTpoB, mto h flBnaeTcn 
AocTuraeMbiM t8xhmh9ckmm pe3ynbTaTOM. 9 nn. 
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(54) RADIO COMMUNICATION LINE WITH THREE- DIMENSIONAL MODULATION 



(57) Abstract: 

FIELD: radio communication, in 
particular, space and earth communication 
systems. SUBSTANCE: transmitting part of 
device has power splitter, two amplitude 
modulators, paraphase amplifier, and two 
transmitting antennas. Receiving part of 
device has two receiving antennas, adder, 
subtraction unit, low-pass filter, 
quarter-phase shifter, and demodulator. 
State-of-the-art device has low stability to 
noise in cases, when discrete complex 
phase-shift keyed signals are used, which 
are better than wide-band 

frequency-modulated signals. Goal of 



invention is achieved by introduced carrier 
frequency oscillator, and angular modulation 
unit at transmitting part, and two tuned 
filters, correlation receiver, band-pass 
filter, amplitude clipper, key mixer and 
delay gates. Level of stability to noise 
depends on bandwidth of tuned filters. 
EFFECT: increased stability to noise. 10 dwg 
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llpeAnaraeMoe ycipoMCTBO othocktch k 
o6nacTM paflMOCBfi3n n MoxeT 6biTb 
ncnonb30BaHO b KOCMMHecra/ix m Ha3eMHbix 
cucTeiviax CBA3M, ncnonb3yioLAMX 
npocTpaHCTBeHHyio MOAyrmuMio. 

H3BecTHbi ycTpoKcTBa Ann paflnocBA3n c 
noBTopHbiM ncnojib30BaHneM MacTOTbi (cm. naT. 
CLUA N 4087818, naT. flnoHHM N 54-41858), b 
KOTopbix noBTopHoe Mcnonb30BaHne nacTOTbi b 
ycnoBunx n3MeHeHnn napaiweTpoB cpeflbi 
pacnpocTpaHeHHfl ci/irHanoB n n3MeHeHna 
B3anMHoro pacnono>KeHMfl aHTeHH A°cTnraeTCfl 
3a cneT o6ecneHeHHfl opraroHajibHoc™ no 
nonflpn3aLinM flByx oflHOBpeMeHHO 
nepeflaBaeMbix CMmanoB c KpyroBoti hjih 
nnHeWHoW nonfipn3aL(MeM. OflHaKO stm 
ycTpoPicTBa n3-3a BbicoKMX Tpe6oBaHnCi k 
tohhoctm o6ecneHeHM3 opToroHanbHoc™ no 
nonapM3aLinM nepeAaBaeMbix CMmanoB MMeioT 
cno>KHyK) cucTeMy aBTonoflCTpoflKH. 
ncnonb3yioi^yio cneu,ManbHbie nnnoT-cnrHajibi. 
KpoMe Toro, npniweHeHne nunoT-curHanoB 
Tpe6yeT BbifleneHMfi flonojiHMTeribHbix 
nacTOTHbix KaHanoB, He coBnaflaioinMX co 
cneKTpoM nepeflaBaeMbix a<irHanoB, hto 

CymeCTBeHHO yCJTOKHfieT KOHCTpyKLlMK) 

ycTpowcTBa m yxyflLiiaeT era 

noMexo3ai^nmeHHOCTb. 

M3BecTHo TaK>Ke ycTpoCteTBO no a.c.N 
1141978, coflep>KaL4ee Asa KaHana, b oahom H3 
KOTopbix MHCpopMai^Ma nepeAaeTcn c 
ncnonb30BaHneM yrnoBoR MOAyrmuMM, a bo 
btopom KaHa/ie - c ncnorib30BaHneM 
flonoriHUTejibHOM MOflyn*mnn curHanoB no 
nonspM3au,nn bojih, no3BormioLAeM nepeflaBaTb 
flonoriHUTeribHyK) HHcpopMam/iio (noBTopHo 
ncnonb30BaTb nacTcry). 

OflHaKO b cny-iae ncnonb30BaHHfl 
LunpoKononocHbix curHanoB, hto xapaKTepHO 
Ann coBpeMeHHbix cucTeM cbh3m, HM3Ka 
noMexoycTotiHMBOCTb npneMa HHa>opMau,nn no 
BTopoiwy KaHany, o6ycnoBneHHafl hh3kom 
noMexoycTofiHMBOCTbK) onopHoro CMmana Ana 
CMHxpoHHoro fleTeicropa. 

Han6onee 6riM3KMM no TexHHHecKOM 
cymHOCTH k 3anBnqeMOMy o6"-beKTy HBnaeTCH 
ycTpoPicTBO c nOBTOpHbIM ncnonb30BaHneM 
nacTOTbi no naieHTy PM 2001531 C1, npuH^Toe 
3a npoTomn. 

0yHKi4HOHanbHaa cxeina 
ycTpoPicTBa-npoTOTuna npwBeAeHa Ha cpMr. 1 , 
rfle BBeAeHbi o6o3Ha , -ieHns: 

1 - reHepaTop curHanoB, 

2 - pa3BeTBHTerib moluhocth, 

3, 4 - nepBbiPi n BTopoCi aMnnwTyAHbie 
MOAyriflTopbi, 

5 - npoTMBo4>a3HbiCi ycnnnTerib, 
6, 7 - nepeAaioiAne aHTeHHbi, 
8, 9 - npneMHbie aHTeHHbi, 

10 - cyMMarap, 

11 - BbNUTaTerib, 

12 - 4>a30BpamaTenb na 90°, 

13 - nepeMHO>KHTenb, 

14 - fleMOAyriflTop ochobhoto coo6meHHs, 

15 - $HnbTp HTOKHHX H3CT0T (<J>HH). 
YCTpOkiCTBO-npOTOTMn COAep>KMT Ha 

nepeAaiomePi crapoHe reHeparap curHanoB 1, 
BbixoA KOToporo coeAHHeH co bxoaom 
pa3BeTBMTena moli^hoctm 2, nepBbifl n BTopofi 
BbixoAbi KOToporo cooTBeTCTBeHHO nepe3 
nepBbM 3 n BTopoti 4 aivinnHTyAHbie 
MOAyriflTopbi coeAHHeHbi c nepBoti 6 n BTopoti 7 
nepeAaiomnMM aHTeHHaMM, nepBbiM v\ BTopoPi 
BbixoAbi npoTHBOcpa3Horo ycunnTenn 5 
coeAHHeHbi c ynpaBJinKiL^MMM bxoa3mm 



aMnriMTyAHbix MOAyrifiTopoB 3, 4 
cooTBeTCTBeHHO, a bxoa flBiifieTcn bxoaom 
AonoriHUTeribHoro coo6iAeHMfl ycTpoticTBa, Ha 
npneMHoCi crapoHe nepByro 8 v\ BTopyio 9 
npneMHbie aHTeHHbi, BbixoAbi KOTopbix 

COeAMHeHbl COOTBeTCTBeHHO c nepBbiMM M 

BTopbiMn BXOAaMU cyMMaTopa 10 m BbNMTaTenn 
11, bnxoa BbNUTaTenn 11 nepe3 
nepeMHO>KMTenb 13 coeAMHeH co bxoaom OHM 

15, BblXOA KOToporo HBflfleTCfl AOnOJlHUTejlbHblM 

buxoaom ycTpoticTBa, bnxoa cyMMaTopa 10 
nepe3 cpa30BpaLAaTerib Ha 90° 12 coeAMHeH c 
ApyruM bxoaom nepeMHOWMTenfl 13 m co bxoaom 
AeMOAyn^Topa ochobhoto coo6u\ema 14, 

BblXOA KOTOpOTO ABJlfleTCfl OCHOBHbIM BblXOAOM 

ycTpowcTBa. 

ycrpoMCTBO-npoTOTun pa6oTaeT cneAyioL^MM 
o6pa30M. 

reHeparap CMmana 1 , MOAynnpoBaHHbiM no 
qba3e v\rw\ nacTOTe ochobhnm coo6iAeHneM, 
cjDopMnpyeT curHan BMAa 

U c (t) = V c oos ¥ (t), (1) 

rAe V c - aMnriMTyAa curHana; 

¥ (t) = a,(t)+<p(t), 

to - ymoBaa MacraTa; 

q>(t) - cpyHKquH M3MeHeHMfl cpa3bi curHana, 
cooTBeTCTByiomaa qbasoBoti nnn nacTOTHOM 
MOAyrifli4MM ocHOBHbiM coo6nieHneM. 

CurHan (1) nocTynaeT Ha bxoa pa3BeTBHTena 
molahoctm 2, rAe npon3BOAMTCfl pa3AeneHne 
molahocth nononaM m Ka)KAafl nonoBMHa stoCi 
MOU4HOCTH cooTBeTCTBeHHO c nepBoro n BToporo 
BbixoAOB nocTynaeT Ha bxoam nepBoro 3 v\ 
BToporo 4 aMnriMTyAHbix MOAyrifiTopoB, 
BbinojiHeHHbix b BHAe ynpaBTineMbix 
BbicoKonacTOTHbix ycuJinTeneCi. B hhx 
aMnriMTyAa npoxoAfi^nx curHanoB M3MeHneTC5i 
npoTMBOcpa3HO no 3aKOHy AonoriHMTeribHoro 
coo6iyeHMfi c noMoi^bio Hanpa>KeHnR, 
CHMMaeMbix c npoTHBoqba3Horo ycunnTenfl 6. 
ripn 3tom curHaribi Ha BbixoAax MoayrifiTopoB 3, 

4 HMeiOT bha 

U 3 (t) = V[1+f(t)]cos v (t), (2) 
U 4 (t) = V[1-f(t)]co8 M ,(t), (3) 
rAe V - aMnriMTyAa. 

f(t) - cpyHKLin>i M3MeHeHM3 aMnjwyAbi 
curHana, cooTBeTCTByioiAaa AonoriHMTeribHOMy 
coo6iAeHMio. 

Cnmanbi (2) m (3) M3nyHaioTCfl b 
npocTpaHCTBO nepeAaioiAMMH aHTeHHaMU 6, 7. 

Ha cpur. 2 noKa3aHO pacnono>KeHne b 
npocTpaHCTBe nepeAaiou^nx 6, 7 v\ npneMHbix 8, 
9 aHTeHH. 

nepeAaiorAne n npneMHbie aHTeHHbi 
pacnonaraioTCfl CMMMeTpuHHO OTHOcnTeribHO 
ocm 00 1 , coeAHHflioLAeCi cepeAMHbi 6a3 
aHTeHH dj, cJr. Mbi paccMaTpuBaeM cnynaii, 
KorAa HeT pa3BA3KH Me>KAy nepeAaiomnMM 6,7 m 
npMeMHbiMM 8, 9 aHTeHHaMM, mto MMeeT MecTO 
npM Z T « d T , Z R « d R , 

rAe Zj, Z R - pa3Mepbi anepTyp nepeAaioiAMX 
v\ npneMHbix aHTeHH. 

B 3tom criy-iae AMarpaMMbi HanpaBJieHHOCTM 
aHTeHH npaKTunecKM noriHOCTbio 

nepeKpbiBaioTCfi. 

Ha BbixoAax npMeMHbix aHTeHH 8, 9 nonyHMM 
CMmanbi 

U g Ct> = V C 1 + f (t>l coslpCt> + 
+ V C 1-f Ct>l cosE lpCt>-Al|n , C4> 
U g <t) = V [1-f (t53cosl|l<t> + 

+v ii+f <t>:cos[ijj<t> Aip: , (5) 
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rfle V n - aMnriMTyfla CHmana b MecTe 
npneiwa, ooycnoBneHHafl M3nyneHMeM oflHofi H3 
nepeflaioLflux aHTeHH; 

A<p - pa3HOCTb qba3, B03HMKaiOLflaH OT 

pa3HOCTM xofla nynew, KOTopaa onpeflenwTcs KaK 
Alp = wit = ti — ^ , 

rfle At - BpeMfl, Heo6xoflMMoe flna 
npeofloneHMfi paflMOBonHofl paccraaHHfi A l 
(pa3HOCTH xofla jiy^eCi); 

C - CKopocTb CBeTa. 

TaK KaK Q w ra A znAi 

C = A , Alp = -r= <6> 

zn A 

M3 reoMeTpuMecKwx nocTpoeHuR Ha cpwr. 2 
cneflyeT, mto 



= ' C8 ' 

rfle x - flnMHa BoriHbi 

D - paccTOfiHMe Me>Kfly nepeflatoiflefi 

npneMHoCi aHTQHHaMH. 

Ha Bbixoflax cyMMaTopa 10 n BbNHTaTena • 

6yflyT fleficTBOBaTb cumajibi 

U£(t) = 2V n {oos v (t)+cos[ M ,(t)- A <p]} , (9) 
U A (t) = 2V n f(t){cos v (t)-cos[ H ,(t)- A(p ]} . (10) 
nocjie npeo6pa30BaHMfl nonyHHM 

Aip r Ami 

U v (t) = 4V cos cos lp(t)- L (11) 



Aip r Aipl 
U^tt) = 4V n f (t)sin-^sin IpCt)- — . <1Z) 

M3 Bbipa>KeHnPi (11), (12) bmaho, hto curHan 
c Bbixofla cyMMaTopa 10 wivieeT ra/ibKO ymoByio 
MOflynflLinio dpyHKU,nefl cp(t) (nocKO/ibKy ^(t) 
= co(t)+cp(t), a curHan c Bbixofla BbMHTaTena 11 
HMeeT KaK ymoByio, TaK n aMnriHTyflHyio 
MOflynsi4H(o cpyHKU,netf f(t). Heo6xoflMMo 
OTiweTHTb, hto 3Ta aMnriHTyflHafl MOflynau,nfl 
ecTb pe3yribTaT npocTpaHCTBeHHoti MOflynHU,nw 
curHana, H3nyHaeMoro nepeflaioiflWMH 
aHTeHHaMM. 

PaflnonnHHK) cbh3h c flononHnrenbHotf 
npocTpaHCTBGHHOM MOflynsuwetf cwmana mo>kho 
paccMaTpuBaTb KaK flByxKaHanbHyro. OneBWflHO, 
hto KOscjDcjDMi4neHTbi nepeflanw curHanoB b 
KaHanax yrnoBOM v\ npocTpaHCTBGHHOM 

MOflynflU,HM flBfl3IOTC3 nepMOflMHeCKMMM 
CpyHKU,HflMH CflBHra Cpa3 A<p, KOTOpbltf flBJlfleTCfl 

cpyHKi_|neM paccT03HMR Me>Kfly aHTeHHaMM Ha 
nepeflaioLflefl m npneMHOM crapoHax dj m cIr, 

flanbHOCTH CBH3M fl H flni/IHbl BOJIHbl X. l~lpH 

^ n zn 3th KosqbcpML^MeHTbi nepefla^M 



paBHbl, npH 3T0M 



: ZVZ'V f(t 



5 [lJKt>- J]. 



, l|Kt). 



AMnnnTyflHO-MOflynnpoBaHHbiCi CHman (12) 
c Bbixofla BbiHMTaTena 11 nocTynaeT Ha bxoa 
i^enoHKM nocneflOBaTenbHO BKnioHeHHbix 
nepeMHO>KHTerifl 13 h OHH15. 

3Ta u,enoHKa nrpaeT porib cnHxpoHHoro 
fleMOflynnrapa (cM.B.C.AHflpeeB "Teopna 
HeriMHePiHbix sneKTpuHecKnx \\enev\" M. "P v\ C" 
1982 r., CTp.100), Ha Bbixofle KOToporo 



BbiflenaeTcn flononHHTenbHoe coo6LfleHne, 
nepeflaBaBiueecfl no KaHany npocTpaHCTBeHHOM 
MOflynaL(MH. 

MTo6bi ncnorib30BaTb BbixoflHow CHman 
cyMMarapa 10 b KanecTBe onopHoro flna 
CMHxpoHHoro fleMOflyjinrapa, era Heo6xoflMMO 
ccpa3npoBaTb co BxoflHbiM cnmanoM sraro 
fleMOflyiiflTopa. flna 3Toro cny>KHT 
cpa30BpamaTenb Ha 90° 12. 

CnrHan c Bbixofla cpa30BpaLflaTenfl 12 
MOflynnpoBaH TonbKO no yrny. llosTOMy oh 
nocTynaeT flna fleMOflynqL(MM no yrny Ha 
fleMOflyriflTop ocHOBHoro coo6LfleHnn 14, Ha 
Bbixofle KOToporo BbiflenfleTca ocHOBHoe 
coo6LfleHne, nepeflaBaBiueecfl no KaHany 
yrnoBoti MOflyn;iu,i/iM. 

OflHaKO ycTpoMCTBO o6naflaeT 

H eflOCTa TOM H O M nOMeX03aLflMLfleHHOCTbK3 B 

cny^ae npuMeHeHMH flucKpeTHbix cocTaBHbix 
nacTOTHbix cumajioB c cjoa30Boti MaHnnynflnneti 
(flCM - <DM), HMeioLflux p^fl npeMMyiflecTB nepefl 
ninpoKononocHbiMn 4>M curHanaMU, 
ncnonb3yeMbiMM b npoTOTi/ine. KaK M3BecTHO, b 
ycnoBMflx B03fleMCTBMfl noiviex c 
HepaBHOiwiepHoPi cneKTpanbHoPi nnoTHOCTbio 
nymunMM OKa3biBaioTCfl ci/imanbi, b 
HaHMeHbLiiePi CTeneHU coBnaflaioiflMe c 
aflflMTMBHbiM niyMOM. 3TOMy ycnoBMio flCH - <t>M 
cnrHan yflOBneTBopaeT b 6onee nonHOM Mepe, 
neM curHan Liinc - <t>M, hto unmocTpupyerefl Ha 
cpur. 5, rfle M3o6pa>KeHa MacTOTHO-BpeMeHHaa 

nnOCKOCTb, Ha KOTOpOM LilTpUXOBKOM BblfleneHO 

pacnpefleneHMe SHeprnn flCM - <S>M cumana. 
SHeprufi liinc - *M cumana pacnpefleneHa Ha 
nnoLflaflu F T paBHOMepHO. OKpanieHHbiPi myM 
npeflCTaBneH npeflenbHbiMM ABneHMflMM - 
y3KononocHoPi n MMnynbOHoPi noMexaiwn 
(n3o6pa>KeHbi cnnoLUHoii lutpmxobkom). 

flna noBbiineHMfl noMexo3aiflnineHHOCTM b 
ycTpoficTBO- npoTOTwn, coflepxaiflee Ha 
nepeflafOLfleti CTopoHe 6noK yrnoBoii 
MOflynanMH, Bbixofl KOToporo coeflMHeH co 

BXOflOM pa3BeTBMTenfl MOlflHOCTH, flBa Bbixofla 
KOTOporO COeflMHeHbl COOTBeTCTBeHHO c 

nepBbiMM BxoflaMM nepBoro n BToporo 
aivinnMTyflHbix MOflyn^TopoB, BTopbie Bxoflbi 

KOTOpblX COeflMHeHbl C flByMfl BblXOflaMU 

napaqba3Horo ycunHTenn, a Bbixoflbi 
npncoeflkiHeHbi k aHTeHHaM, Ha npneMHO/i 
crapoHe flBe npneMHbie aHTeHHbi 
npucoeflMHeHbi k flByM BxoflaM cyMMarapa n 
BbNUTaTenn, Bbixofl cyMMarapa coeflUHeH co 
BXOflOM dpa30BpaiflaTenfl, fleMOflyjiarap m 

cpunbTp HH>KHHX HaCTOT, BBefleHO Ha 

nepeflaioifle^i CTopoHe reHeparap HecyLflePi 

HaCTOTbl, BblXOfl KOTOpOTO COeflMHeH CO BTOpbIM 

BXOflOM 6noKa yrnoBOM Mopymuywi; Ha 
npneMHOM CTopoHe nocneflOBaTenbHO 
coeflMHeHbi nepBbiM nepecTpanBaeMbiR cpuribTp, 
nepBbiCi aneMeHT 3aflep>KKM v\ CMHxpoHHbiM 

fleTeKTOp, BblXOfl KOTOpOTO COeflMHeH CO BXOflOM 

qbunbTpa hh>khmx nacTOT, Bbixofl BbMHTarenn 
coefl/iHeH co BxoflaMM nepBoro 
nepecTpaHBaeMoro cpuribTpa m nepBoro KnioHa, 
Bbixofl Koraporo coeflUHeH co BXOflOM nepBoro 
3/ieMeHTa 3aflep>KKH, Bbixofl dpasoBpaLflarena Ha 
90° coeflUHeH co BxoflaMM Braporo 
nepecTpaHBaeMoro cpunbTpa m nepe3 btopom 
srieMeHT 3aflep>KKM c ynpaBJiaeMbiM bxoaom 
BToporo Kniona, nocneflOBaTenbHO 

coeflMHeHHbie nonocoBofl cpunbTp, CMecnTenb m 

TpeTMM KTIOH, BblXOfl KOTOpOTO COeflMHeH C 

BbixoflOM Braporo KnioHa v\ nepe3 aMnnnTyflHbin 

OrpaHMHMTenb CO BTOpbIM BXOflOM CMHXpOHHOrO 

AereKTopa, Bbixofl Braporo nepecTpaHBaeMoro 
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cjanjibTpa coeflUHeH co bxoaom 
KoppenfiLinoHHoro npneMHMKa, n - bnxoaob 
Koraporo coeflHHeHbi cooTBeTCTBeH ho c n - 
BxoflaMM nepBoro n BToporo 
nepecTpanBaeMbiMn cpnnbTpaMi>i, nepBbiPi 
bnxoa KoppejiflL^noHHoro npneMHMKa coeflUHeH 
c ynpaBJiaeMbiM bxoaom TpeTbero Knic-ia h co 
bxoaom cpa30HHBeprapa, bnxoa Korapora 
npncoeAMHeH ko bxoabm nepBoro v\ BToporo 
KnioneM, BTopoPi Bbixofl KoppenfmMOHHoro 
npneMHUKa coeflUHeH co BTopbiM bxoaom 
CMecnTena, TpeTHM BbixoA Toro xe npneMHUKa 
npncoeAHHeH ko bxoay nonocoBoro cpHnbTpa n 
HeTBepTbiw - ko bxoay AeMOAynarapa ocHOBHbix 
coo6LneHnfi. 

Ha cpHr. 2 npuBeAeHa cpyHKL(H0HanbHafl 
cxeMa npeAnaraeMoro ycTponcTBa, rAe 
BBefleHbi o6o3HaHeHwn; 

1 - 6noK yrnoBoPi MOAynflUHM, 

2 - pa3BeTBMTenb molahocth, 

3, 4 - nepBbifi n BTopoCi aMiuwyAHbie 
MOAynflTopbi, 

5 - napocpa3Hbm ycunmenb, 

6 - reHepaTop HecyiiieR Macro™, 

7, 9 - aHTeHHbl C BepTMKanbHOti 

nonnpn3aLineM, 

8, 10 - aHTeHHbl 
nojiflpn3aLineM, 

1 1 - cyMMarap, 

12 - 6noK pa3HOCTH, 

13, 24 - nepBbifi n BTopoCi nepecipanBaeMbie 

CpHJlbTpbl, 

14, 18 - nepBbM m Brapofi oneMeHTbi 
3aflep>KKM, 

15 - CHHXpOHHbM fleTeKTOp, 

16, 19, 20 - nepBbiM, BTopofi n TpeTnii kjikdmh, 
17 - aMnnmyAHbifi orpaHUHHTenb, 

21 - cpa30BpamaTenb Ha 90°, 

22 - cpa30HHBep-rop, 

23 - CMecnTenb, 

25 - nonocoBoii cpunbTp, 

26 - KoppenflLiHOHHbitf npneMHMK, 

27 - fleMOAyn^Top ocHOBHbix coo6iAeHMM, 

28 - CpHflbTp HHWHHX HaCTOT (<t>HH). 

npeflnaraeMoe ycTpoficTBO wvieeT 
cneAyHDLAne cpyHKi4MOHanbHbie cbh3h: Ha 
nepeAaKDLAetf crapoHe reHepaTop HecymePi 
nacTOTbi 6 nepe3 enoK ymoBOM MOAynni^nn 1 
coeAHHeH co bxoaom pa3BeTBMTenn molahoctm 
2, Asa BbixoAa KOToporo cooTBeTCTBeHHO nepe3 
nepBbiCi 3 n BTopoCi 4 aMnnnTyAHbie 
MOAynsTopbi coeAHHeHbi c nepBotf 7 n BTopoCi 8 
nepeAaioLAHMH aHTGHHaMM, BTopue BXOAbi 
an/innnTyAHbix MOAynarapoB coeAHHeHbi 
cooTBeTCTBeHHO c BbixoAaMU napacpa3Horo 
ycunnTenn 5, bxoa Koraporo HBnneTCfl bxoaom 
AonoriHMTeribHoPi MHCpopMai^nn, a BTopotf bxoa 
6noKa ymoBoPi MOAynai4HH 1 flBnneTcs bxoaom 
ochobhow HHCpopMaLini/i; nepBaa 9 n BTopaa 10 
npneMHbie aHTeHHbl coeAMHeHbi 

cooTBeTCTBeHHO co BXOAaMM cyMMaTopa 11 M 
BbNMTaTenn 12, buxoa cyMMaTopa 11 nepe3 
cpa30BpaLAaTerib Ha 90° 21 coeAMHeH co 
BXOAaMU BToporo nepecTpaMBaeMoro cpmibTpa 
24 m BToporo sneMeHTa 3aAep>KKM 18, bwxoa 
Koraporo coeAHHeH c ynpaBnsioiAMM bxoaom 
BToporo KnioHa 19, BbixoA BbNMTaTenfl 12 nepe3 
nocneAOBaTenbHO coeAMHeHHbie 
nepecTpawBaeMbiti cpunbTp 13, nepBbiti 3 

33Aep>KKM 14, CUHXpOHHbM ASTeKTOp 15 M 
CpHJlbTp HM>KHMX HaCTOT 28 COeflMHeH C BblXOAOM 
yCTpOMCTBa AOnOJlHUTejlbHOM MHCpOpMai^MM, 

bnxoa BbNUTaTenn 12, KpoMe Toro, nepe3 
nepBbM KJ1K3H 16 coeAMHeH co bxoaom nepBoro 
sneMeHTa 3aAep>KKM 14, BbixoA BToporo 



nepecTpaMBaeMoro cpMnbTpa 24 coeAHHeH co 
bxoaom KoppenaunoHHoro npneMHMKa 26, n - 

BblXOAOB KOTOporO COeAHHeHbl COOTBeTCTBeHHO 

c n - BXOAaMM nepBoro 13 m BToporo 24 
nepecTpaMBaeMbix cpunbTpoB, nepBbifi buxoa 
KoppenaL(noHHoro npneMHMKa 26 co bxoaom 
cpa30MHBepTopa 22 n ynpaBnaioLAUM bxoaom 
TpeTbero icnioHa 20, btopom bnxoa 
KoppenflL(MOHHoro npneMHMKa 26 coeAHHeH c 

OAHMM H3 BXOAOB CMeCMTeflfl 23, a TpeTHM 

bhxoa Toro >Ke npneMHMKa nepe3 
nocneAOBaTenbHO coeAMHeHHbie nonocoBOM 
cpunbTp 25, CMecnTenb 23 n TpeTnti Knion 20 
coeAMHeH co bxoa3mh BToporo KnioHa 19, m 
Mepe3 aMnnnTyAHbM orpaHUHMTenb 17 co 

BTOpbIM BXOAOM CMHXpOHHOrO ASTeKTopa 15, 

BbixoA cpa30HHBepTopa 22 coeAMHeH co 
BXOAaMM nepBoro 16 v\ BToporo 19 KnioMeCi, 
HeTBepTbiPi >Ke bnxoa KoppenflLinoHHoro 
npneMHMKa 26 nepe3 AeMOAynnTop 27 coeAMHeH 

C BblXOAOM OCHOBHblX coo6iAeHMti. 

npeAnaraeMoe ycTpoMCTBO pa6oTaeT 
cneAyioiAMM o6pa30M. 

flucKpeTHO cocTaBHOM HacTOTHbiM curHan c 
cpa30BOM MaHMnynfmnePi (flCM-OM), 
Bbipa6aTbiBaeMbiti reHeparepoM HecyLAePi 
HacTOTbi 6, MOAynnpyeTca b 6noKe yrnoBOM 
MOAynaL|nn 1 no MacTOTe nnn cpa3e cnrHanoM 
ocHOBHbix coo6iAeHMti. C BbixoAa 6noKa 
yrnoBOM MOAynf^MM 1 cuman nocTynaeT Ha 
bxoa pa3BeTBMTenn molahoctm 2, c BbixoAa 
KOToporo CMman pa3BeTBnsieTCfl Ha ABa KaHana, 
b kotopnx ycTaHOBneHbi c3noKM aMnn^TyAHbix 
MOAynflTopoB 3, 4. B gtux MOAynflTopax 
aMnnMTyAa npuxoAfiLAUx cnrHanoB nsMeHseTca 
npoTMBOcpa3HO no 3aKOHy nepeAasaeMbix 
AononHMTenbHbix coo6LAeHni^, CHUMaeMbix c 
napacpa3Horo ycnnnTerin 5. C bnxoaob 6noKOB 
aMnnnTyAHoPi MOAynnL(nn 3, 4 curHanu 
nocTynaioT Ha aHTeHHbl c BepTMionbHOM 7 m 
ropn30HTanbHo(i 8 nonyipn3aLiMeti. 3tv\ aHTeHHbl 
co3flaioT nona c opToroHanbHOM nonapM3aL|neM 
(nnHeMHofi nnn KpyroBofi). 

Cumanbi, ranynaeMbie nepeflaioLAMMM 
aHTeHHaMU 7, 8, npuHHMaiOTCfl npneMHbiMH 
aHTeHHaMH 9, 10 c opToroHanbHoti 
nonnpn3aLinePi w nocTynaioT Ha BXOAbi 
cyMMarapa 11 n 6noKa pa3HOCTH 12. C BbixoAa 
cyMMarapa 11 cuman nepe3 cpa30BpamaTenb 
Ha 90° 21 nocTynaeT Ha bxoa 
nepecTpaMBaeMoro cpunbTpa 24. BapnaHT 
HcnonHeHna nepecTpanBaeMoro cpunbTpa 
npMBeAeH Ha cpnr.4, rAe o6o3HaHeHo: 1 - ioiioh, 
2 - nonocoBOM cpunbTp, 3 - cyMMarap. Ha bxoa 
nepecTpaMBaeMoro cpunbTpa nocTynaeT 
flCH-OM c/irHan (cm. Jl.E.BapaKMH "CucTeMbi 
CBfi3M c wyMonoAo6HbiMH curHanaMn", M. , "P. v\ 
C." 1985 r. CTp.36-38). 

Ha cpnr.5 M3o6pa>KeHa HacTOTHO-BpeMeHHaa 
nnocKOCTb, Ha Korapofi LUTpuxoBKoti BbiAeneHO 
pacnpeAeneHne GHeprnn flCM-OM cnrHana, 
OTKyAa cneAyeT, hto npn npneMe LLHIC-OM 
cumana nonoca nponycKaHna BXOAHoro 
cpunbTpa b Ka>KAbiM MOMeHT BpeMeHU Aon>KHa 
6biTb paBHa F, a npn npneMe flCM-OM cumana 
OHa Aon>KHa 6biTb paBHa F/N c , rAe N c - nucno 
nacTOTHbix no3HL4Mti flCH-cfM-CMmana. 

BpeMeHHaa nocneAOBaTenbHOCTb 
BKmoneHUfl nonocoBbix 0nnbTpoB 2 
onpeAenneTca HacTOTHO-BpeMeHHOw CTpyiaypoCi 
flCH-OM cumana. nonoca nponycKaHMn 
cpunbTpoB 2 paBHa nonoce nacTOT A f = F/NC, 
3aHHMaeMofl HacTOTHO-BpeMeHHbiM sneMeHTOM 
cumana, a An^TenbHOCTb BKnioHeHMfi cpunbTpoB 
2 paBHa AnnTenbHOc™ A t HacTOTHO-BpeMeHHoro 
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aneMeHTa cumana. KoiviaHflbi ynpaBneHMfl 
nepecTpanBaeMbiM cpnnbTpoM 24 nocTynaioT c 
BbixoAOB ynpaBneHM^ cpnnbTpaMi/i 
AewkicppaTopa 5 Koppensu,noHHoro npneMHUKa 
(cM.cpnr.9). C reHepaTopa ncn 6 npneMHUKa Ha 
cooTBeTCTByioLi^Me Bxoflbi Aewncpparapa 5 
noAaioTCfl TaKTOBbie HMnynbCbi (cpwr.7a) n 
ycTaHOBOHHbie MMnynbCbi (cpnr.76), 

coBnaAatou^ne c HananoM ncn. 

BapnaHT McnoriHeHMfl AewHcpparapa 5 
npneMHHKa noKa3aH Ha cpnr.6, rfle o6o3HaHeHo: 
1 - flennTenb, 2 - pemcTp cflBura, 3 - 
KOflonpeo6pa30BaTenb. Ha bxoa perncTpa 
CABura nociynaeT ycTaHOBOHHbiCi HMnynbc, 
coBnaflaioi^Mfi no BpeMeHH c HananoM ncn. 
OflHOBpGMGHHO Ha nepBOM Bxofle perncTpa 
CABura (7r) noaBnaeTCfl CHman nornHecKan 
"1". B MOMeHT noflBneHMfl HMnynbca Ha 
TaKTOBOM Bxofle perHCTpa cflBura oilman 
nornnecKa^ "1" Ha nepBOM BbixoAe perncTpa 
CABura ncHe3aeT n noflBnaeras Ha BTopoM 
BbixoAe (cpur. 7a). 3tm BbixoAHbie HMnynbCbi 
ynpaBJiaioT miicwaMH nepecTpanBaeMoro 
cjDnnbTpa. flenwTenb ocyLAecTBnfieT AeneHMe 

HaCTOTbl CJieAOBaHUa BXOAHblX TaKTOBblX 

HMnynbcoB (cpnr.7a) b N c pa3, rAe N c - hmcjio 
cenvieHTOB ncn, cooTBeTCTByiomee Hucny 
nacTOTHbix no3HLinw flCM-$M cumana. 
KoAonpeo6pa30BaTenb npeo6pa3yeT BbixoAHoii 
koa perncTpa CABura b koa ynpaBneHns 
nacTOTOM cnHTe3aTopa 3 npneMHH«a 26. 

C BbixoAa nepecTpanBaeMoro cpHnbTpa 24 
cm man nocTynaeT Ha KoppenflLi,MOHHbiM 
npneMHHK (cM.cpnr.9), coctohlahm H3 
nepeMHO>KHTejifi 1, y3KononocHoro cpHnbTpa 2, 
6noKa o6Hapy>KeHHfl h cnHxpoHM3aLiHM 7, 
reHepaTopa ncn 6, 0a3OBoro MOAynaTopa 4. 
Pa6oTa KoppenaL(noHHoro npneMHW<a 
3aKnioHaeTCfl b cpa3npoBaHHM reHepaTopa ncn 
6 n BXOAHoro cumana c noMom,bio 6noKa 
o6Hapy>KeHMH v\ cnHxpoHH3ai4HM 7. B otom 
cnynae Ha BbixoAe nepeMHo^MTens 1 
BbiAenaeTCfl HecyLAaa nacTOTa nonesHoro 
cumajia. OnnbTpau,na Hecyw,efl nacTOTbi 
ocyLAecTBiifleTcq y3KononocHbiM cpnnbTpoM 2 c 
nonocoM nponycKaHHH. paBHofi nonoce 
cumana 2/T, , rAe T - AnHTenbHOCTb 

cumana. BbiAeneHHbifi y3KononocHbiPi CHman 
nociynaeT Ha AeMOAynaTop coo6Lii,eHMPi 27, 
OTKyAa CHUMaeTca en man ochobhoto 
coo6LneHMS. 

Caiman HecyLAeCi nacTOTbi none3Horo 
cumana c BbixoAa nepeMHOJKMTena 1 
npneMHHKa (cpur. 9) nociynaeT, KpoMe Toro, Ha 
nonocoBofi cpi/inbTp 25, nonoca nponycKaHHH 
Koraporo Bbi6npaeTCfi b K (-2-4) pa3 oonbiue 
nonocbi MHcfjopMaLinoHHoro cumana. 

TaK KaK ujupMHa nonocbi nponycraHMn 
cpuribTpa 25 3HaHHTeribHO MeHbiue nonocbi, 

3aHMMaGMOM LUHpOKOnOJlOCHblM 

cnmanoM Afujnc= N.aF MH 4>, to Ha BbixoAe 
cjanjibTpa 25 Benn'-inHa molahocth noMex 6yAeT 
ch n>KeHa b N/K pa3, T.e. npn N = 1000 
npMMepHO b 250-500 pa3. ripn stom 
cooTHOLueHne cuman/noMexa CTaHOBHTca 
6onbLiie eAHHHu,bi. 

BoccTaHOBJieHne mcxoahom cpopMbi 
BXOAHoro flCH-0M cumana ocyui,ecTBnfleTcn b 
CMecmene 23, Ha oahh bxoa KOToporo 
nociynaeT OTCpnnbTpoBaHHafl Hecyuiafl, a Ha 
Apyron - flCM-*M cuman c BbixoAa cpa30Boro 
MOAynarapa 4 npneMHUKa (cfjnr.9). B c)3a30BOM 
MOflynflTope 4 BbixoflHOM cuman CMHTe3aTopa 3, 
3aAaioLAHM HacTOTHO-BpeMeHHyio CTpyKTypy 
onopHoro flCH-OM cumana, MaHnnynnpyeTca 



no cpa3e cumanoM nceBAOcnynaPiHoPi 
nocneAOBaienbHOCTH, nocTynatoii^efi c BbixoAa 
reHepaTopa ncn 6. npuneM onopHan ncn 
CMHxpoHHa c MOAynMpyiomeM ncn bxoahoto 
cumana. 

TaKUM o6pa30M, b CMecMTene 23 
nponcxoflMT BoccTaHOBneHne c£opMbi none3Horo 
bxoahoto flCH-OM cumana, ho OMnmeHHoro ot 
BxoflHbix ujyMOB. C Bbixofla CMecnTena 23 nepe3 
KnioH 20 v\ aivinnnTyAHbiPi orpaHUHMTenb 17 3tot 
cuman b KanecTBe onopHoro noAaeTca Ha 
c^HxpoHHbiM AeTeKTop 15, Ha cnmanbHbiM bxoa 
KOToporo nocTynaeT curHan c BbixoAa 6noKa 
pa3HOCTH 12, npeABapnTenbHO 

OTcjDnnbTpoBaHHbiM nepecTpanBaeMbiM 
cjDMnbTpoM 13. 3tot nepecTpanBaeMbiW cjDnnbTp 
13 aHanornMeH cpunbTpy 24, anropnTMbi kix 
pa6oTbi TaioKe coBnaflaioT. 

BbiMrpbiLii b noMexo3au4MLAeHHOCTM 
npeAnaraeMoro ycTpoticTBa AOCTuraeTcs 3a 
CMeT npuMeHeHMfl nepecTpanBaeMbix 0nnbTpoB 
13, 24, nonoca nponycKaHMfl Korapbix A f 

= A T uinc/ NC . r fl e N c - KOnMHeCTBO CeTMeHTOB 

ncn, coBnaAaioLAee c HMcnoM nacTOTHbix 
no3nu,HM flCM-OM cumana. nonoca 
nponycKaHMfl bxoahoto cpunbTpa b npoTOTMne 
He MoxeT 6biTb MeHbwe BennnnHbi aW 
TaKUM o6pa30M, nonoca bxoahnx 
nepecTpaMBaeMbix cpunbTpoB b npeAnaraeMOM 
ycTpoMCTBe b N c pa3 ywe nonocbi BXOAHoro 
cpunbTpa npoTOTMna. CneAOBaTenbHO, 
cyMMapHaq MOLAHOCTb KoppennpoBaHHbix noMex 
(y3KononocHbix n MMnynbCHbix), nonaAaiomux Ha 
bxoa KoppenflL(noHHoro npiieMHHKa, a TaioKe Ha 
bxoa CMHxpoHHoro A©TeKTopa 15, b N 0 pa3 
MeHbLue, neM b npoTOTMne, hto h onpeAenaeT 
noBbiweHne noMexosaiAnineHHocTn 
npeAnaraeMoro ycTpoi^cTBa. 

Btiokm - aneMeHT 3aAep>KKM 18 n KnicM 19 - 
Heo6xoAMMbi Ann HCKnKweHHJi noTepn 
MHCpopMaL(MH, nepeAaBaeMOM no KaHany 
AononHHTenbHbix coo6LAeHHM ao MOMeHTa 
o6Hapy>KeHHJi MHcpopMaunn KoppenflL(MOHHbiM 
npneMHMKOM 26. flo sraro MOMeHTa onopHbin 
cuman nocTynaeT Ha bxoa cnHxpoHHoro 
AeTeKTopa 15 c BbixoAa cyMMarapa 11 nepe3 
aneMeHT 3aAep>KKH 18 n Knic-i 19. ripM stom 
curHan c BbixoAa 6noKa pa3HOCTH 12 nocTynaeT 
Ha curHanbHbiki bxoa cuhxpohhoto AeTeKTopa 15 
Hepe3 union 16 h aneivieHT 3aAep>KKH 14. 

BapnaHT HcnonHeHHH reHeparapa HecymeM 
nacTOTbi 6 noKa3aH Ha cpnr.8, rAe o6o3HaneHo: 

1 - CHHTe3aTOp HaCTOT, 2 - Cpa30BblM 

MOAynarap, 3 - AeinncppaTop, 4 - reHeparap 
ncn, 5 - onopHbifi reHeparap. AnropnTM 
cpyHKL(/ioHnpoBaHna reHepaTopa HecyLAen 
nacTOTbi 6 aHanorMHeH anropnTMy ycTpoPicTBa 
cpopMnpoBaHun onopHoro cumana (6noKH 3, 4, 
5, 6 <£nr.9 KoppennnnoHHoro npneiviHMKa). 

reHeparap ncn, npuMeHeHHbiti b 
npeAnaraeMOM ycTpoMCTBe, OTnunaeraa ot 
reHepaTopa ncn nporaTuna HannnneM 
AononHHTenbHoro BbixoAa, c Koraporo 
CHHMaioTCH ycTaHOBOHHbie MMnynbCbi, 
coBnaAaioiAne c HananoM ncn. lame 
reHepaTopbi ncn onucaHbi b nuTepaType (cm. , 
HanpuMep, neTpoBHH H.T., Pa3MaxHHH M.K. 

"CUCTeMbl CB33M C LiiyMOnOA06HblMH 

curHanaMU", M., "CoB.paAMO", 1969 r. 
crp.146, pnc.68). 

(Dopwiyria M3o6peTeHnsi: 

YCTpOMCTBO paAMOCBfl3M C 

npocTpaHCTBeHHOM MOAynflLinePi, coAep>KaLAee 
Ha nepeAaioiAeii crapoHe pa3BeTBHTenb 
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moli^hoctm, flBa BbixoAa KOToporo COeflMHeHbl 
cooTBeTCTBeHHO co BxoflaMM nepBoro m BToporo 
aMnnnTyAHbix MOAynsTopoB, BTopbie BXOAbi 
KOTopbix coeAHHeHbi c BbixoAaMM napacpa3Horo 
yci/innTejifl, bxoa KOToporo RBnaejcn bxoaom 
AononHHTenbHofi MHCpopMaL^H, a BbixoAbi 
aMnnnTyAHbix MOAynarapoB npucoeflUHeHbi 
cooTBeTCTBeHHO k nepeAaioiAUM ameHHaM, ripn 
npneMHoPi CTopoHe nepBaa m BTopan aHTeHHbi 
npncoeAHHeHbi cooTBeTCTBeHHO k AByM bxoabm 
cyMMaTopa v\ BbMHTaTena, BbixoA cyMMarepa 
coeAHHeH co bxoaom cpa30BpaLAaTena Ha 90°, 

CjDHJlbTp HI/UKHHX MaCTOT \A ASMOAynflTOp 
OCHOBHblX C006LAeHMW, OTJIMHaiOLAeeCfl TeM, MTO 

BBeAeHbi Ha nepeAafOLAefi crapoHe 6jiok 
ymoBOM MOAynflL^H, nepBbiPi bxoa KOToporo 

flBfiaeTCfl BXOAOM OCHOBHOM HHCpOpMaL4HK1, 

BTopoti bxoa coeAHHeH c BbixoAOM reHepaTopa 
HecyLAePi nacTOTbi, a buxoa npucoeAHHeH ko 
BXOAy pa3BeTBHTens moiahocth, Ha npneMHOM 
crapoHe nocneAOBaTenbHO coeAMHeHHbie 
nepBbM nepecTpanBaeMbiPi cpunbTp, nepBbiPi 

GJieMeHT 33Aep>KKM H CUHXpOHHblfi ASTeKTOp, 

bnxoa KOToporo coeAMHeH co bxoaom cpunbTpa 

HH>KHMX HaCTOT, C BblXOAa KOTOpOrO CHMMaeTCfl 

AononHMTeribHan i/iHcjDopMauHH, bxoa nepBoro 
nepecTpanBaeMoro cpwnbTpa coeAMHeH c 



BbixoAOM BbNUTaTena v\ Hepe3 nepBbiPi kthoh - 
co bxoaom nepBoro aneMeHTa 3aAep>KKH, 
nocneAOBaTenbHO coeAMHeHHbie nonocoBOM 
cpkinbTp, CMecnTenb v\ TpeTHPi Knion, bnxoa 
KOToporo coeAHHeH c BbixoAOM BToporo nmona v\ 

5 nepe3 aMnnnTyAHbiPi orpaHi/NHTenb - co BTopbiM 
bxoaom cnHxpoHHoro AeTeKTopa, bnxoa 
c£a30BpaLAaTena nepe3 BTopoPi 
nepecTpaMBaeMbiPi cpunbTp coeAMHeH co 
bxoaom KoppennuMOHHoro npneMHUKa v\ nepe3 

10 BTopoPi aneMeHT 3aAep>KKH - co bxoaom BToporo 
KnioMa, ynpaBnaeMbiw bxoa KOToporo coeAMHeH 
c ynpaBnaeMbiM bxoaom nepBoro KnioHa h 
BbixoAOM cpa30MHBepTopa, bxoa KOToporo 
npucoeAMHeH k ynpaBnneMOMy BXOAy TpeTbero 
Knio^a n nepBOMy BbixoAy KoppenfiL^OHHoro 

15 npneMHMKa, n BbixoAOB KOToporo coeAMHeHbi 
cooTBeTCTBeHHO c n BxoflaMU nepBoro m BToporo 
nepecTpa^BaeMbix cpunbTpoB, BTopoPi buxoa 
Koppen^unoHHoro npneMHMKa coeAHHeH co 

BTOpbIM BXOAOM CMeCMTenfl, TpeTMfi BblXOA 

KoppennL(noHHoro npneMHMKa npucoeAMHeH ko 
20 BXOAy nonocoBoro cpunbTpa m HeTBepTbiPi - ko 
BXOAy AeMOAynnTopa ochobhnx coo6LAeHnPi, c 
BbixoAa KOToporo CHMMaeTca ocHOBHan 

MHCpOpMaL(Hfl. 
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